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Finishing  cattle  in  f cedlots  has  mad*  substantial  growth  In  the  United 
States  in  the  last  decade.  On  January  1,  1956,  there  were  5,929,000  cattle 
and  salves  on  feed  while  at  the  sane  date  in  1965,  this  number  had  increased 
to  9,15*»,OQO.   Kansas  appears  to  be  no  exception  to  this  increased  national 
finishing  trend*  the  number  of  cattle  and  calves  on  feed  as  of  January  1, 
1956,  was  132.000  giving  the  state  the  twelfth  highest  ranking.  But  by 
January  1,  1965,  Kansas  had  increased  its  ranking  to  eighth  with  *»07t000 


cattle  and  calves  on  feed.   A  summary  of  the  cattle  fed  in  Kansas  since 


1956  is  given  in  Table  1. 

Kansas  f eedlot  operators  contribute  a  substantial  proportion  of  the 
gross  cash  receipts  of  the  total  livestock  industry— an  industry  which  in 
itself  plays  a  large  part  in  the  agricultural  economy  of  the  state.  Annual 
cash  receipts  from  livestock  and  livestock  products  for  1963  amounted  to 
approximately  695  million  dollars  asking  it  the  largest  contributor  of  farm 
income.   Of  the  total  farm  cash  receipts  from  farming  nearly  157  nillion 
dollars  or  mpproxiaately  12  percent  same  from  the  cattle  feedlot  industry .^ 


Further,  Kansas  f eedlots  relied  heavily  on  products  produced  by  other 
Kansas  industries  sash  as  mixed  feeds,  machinery  and  equipment,  and  various 


^.a.D.A.,  Livestock  and  heat  Situation.  Washington,  D.  C.: 
«h  Service,  January  1965,  p.  19, 


2U..i.i).A.,  battle  sag  Cslvms  on.  Feed.  Crop  Bspevting  Board  Statistical 
Bulletin  Ho*  277  (Washington,  D.  C.i  Agricultural  Marketing  Service, 
1,  1965),  p*  5. 


fiStt  Faotm,  Annual  Report  of  the  Stats  Board  of  Agriculture  ( fopska: 
tatimtlcal  Division  of  Kansas  Stats  Board  of  Agriculture,  196%),  p.  89  f. 


b 

Value  of  cattle  was  derived  by  multiplying  the  average  price  of 
steers  by  the  number  of  cattle  fed  in  Kansas  commercial  feedlots  for  1965* 
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*  ABU  1»— Kuaber  and  percent  of  cattle  in  ooawercial  and  fara-operated  feed- 

lota  on  January  X  tgr 


|  Percent  fed  by 
Total  cattle  . 


19*8       5 

t 
I 
I 

1956  30,000  152*000  182,000  16 

1957  38,000  U5,000  153*000  25 

1958  **,000  127,000  171,000  26 

1959  *9,000  166,000  215,000  Q 

1960  58,000  217,000  275*000  21 

1961  88,000  2*9*000  537,000  26 

1962  99,000  2*8,000  3*7,000  29 

1963  150,000  2*2,000  392,000  38 
196*  183,000  a05,000  388,000  *7 
lfig  207,000  200,000  *07,000  *9 


: 


Agriculture  Forty-third  Report,  1959-1960,  Kanaae 
Beard  of  Agriculture,  Topoka*  Kanaae $  and  the  Kanaae  Crop  <md  Lireatock 
Reporting  Service,  Kanaae  State  Board  of  Agriculture,  Topeka, 
1,  196*  and  1965. 


feed  yard  itesa  aa  well  as  supporting  a  considerable  payroll,  thus,  making 
the  feedlot  industry  a  larga  participator  in  the  Xanaas  economy. 

Cattle  and  calves  are  finished  in  two  types  of  feedlots:  (1)  tba 
farmer  operated  feedlot  and  (2)  the  commercial  feedlot.  The  former  ia  a 
tmciaMC  whore  the  faraer  normally  owns  all  the  cattle.  In  thia  type  of 
operation*  finishing  cattle  usually  ia  one  of  several  income  earning  enter- 
priaea  of  the  fare  bnslnsss.  The  farmer-operated  feedlot  ia  defined  in  thia 
study  as  an  operation  that  feeds  1,000  head  of  cattle  or  less  at  any  one 

tine.  The  commercial  feedlot  ia  defined  as  a  business  that  feeds  cattle  for 

a 
others  as  well  as  for  themselves.''  Per  purposes  of  this  study  the  lummoiilel 

feedlot  definition  is  restricted  to  those  operations  that  provide  facilities 

for  1,000  bead  sf  cattle  or  sore.  Host  coraaercial  feedlots  are  owned 

privately  either  through  a  partnership  or  a  corporation. 

The  ossncmiiil  feedlot  has  become  well  established  in  the  West  Coast 
and  is  rapidly  crpandlng  is  the  Great  Plains  area,  including  Kansas. 
On  January  1,  1956,  sixteen  percent  ef  the  cattle  and  calves  on  feed  in 

in  msncerclnl  yards.  As  of  January  1,  1965,  the  proportion  had 
to  forty-nine  percent  (Table  1). 

The  distribution,  both  in  number  and  percent  of  cattle  fed,  in 
is  given  ia  Table  2.  Feedlot  sines  of  the  1,000-3,999  head  capacity 
appear  to  dominate  the  industry  ia  number  of  feedlots  but  not  with  respect 
to  the  number  of  cattle  fed.  The  largest  grouping  (1^,000-25,999)  comprise 
36  percent  of  the  number  of  cattle  fed  thereby  making  it  the  largest  producer 
of  finished  cattle  in  the  Kansas  cosaercial  feedlot  industry. 


Cf.  Consumers  Cooperative  Association,  fTsMMnlrt  Cattle  FecaVmrda  ■ 


TABLi  2.— Diatribution  of  ccwiaarcial  feedlota  ia  Kansas,  1963 


aj-au 


i>la»  of  feedlots        Rasher  of  feedlots  J  Percent  of  cottle  fed 

J^^MJ^_^__ ^     .*..     r  ri  iiimjiTiinii,        |i„„  1      1  * 

ltOOO-3.999  28  16 

^•000-7,999  11  18 

S,00G-13,999  9  30 

H»,000-25,9»  5  36 


Source:  Unpublished  data.  Agricultural  iwioi  Depart- 
ment, Kansas  Agricultural  Jxperlaent  Station,  1963. 


fnere  are  several  reasons  for  the  increase  in  the  number  of  cattle  on 
feed  in  Kansas  in  (relation  to)  coaaercial  feedlots.  In  recent  years  the 
introduction  of  hybrid  variety  feed  grains*  substitution  of  feed  grains  for 
idlest  due  to  restrictions  on  wheat  acreage,  and  irrigation  practices  have 
resulted  ia  a  significance  inereaee  in  the  production  of  grain  s  1111  ■.!*■■  and 
roughages.  This  is  particularly  true  of  the  western  part  of  the  state.  It 
has  been  found  that  the  greatest  increase  in  ocenercial  feed  yards  in  the 
last  decade  hss  occurred  in  the  western  portion  of  the  state.  Whereas  in 
1953  a|»prcai»ately  <»3  percent  of  conmereial  feedlots  were  located  in 
western  Kansas,  ever  36  percent  were  located  in  this  area  in  I963.6  Coaser- 
eisl  feedlots  tend  to  be  located  in  areas  in  which  a  supply  of  feed  is 
available. 

The  availability  of  feeder  cattle  also  appears  to  be  *  factor  is 
f eedlot  location.  Although  the  nuaber  of  feeder  cattle  that  originate  fron 
the  pasture  land  of  the  stats  are  increasing,  Kansas  conmereial  feeders  are 


"m:TL"|ssnr 


*****!. H*0**  "**  *****  *•  Wahrnsn, 

^Station 

u     Kansas  Stats  University  of  Agriculture  and  Applied 
Science,  June  I960),  pp.  8-9;  and  Unpublished  data.  Agricultural 
Department,  Kansas  Agricultural  Jifcperiaent  Station,  1963. 


upon  sources  outside  the  state  for  their  growing  needs  of  feeder 
cattle.     Unofficial  estiaatee  indicate  that  Texas  and  Oklahoma  are  the  aost 
important  suppliers.    Klsnouri,  Colorado,  and  the  Southeastern  atatea  are 
other  important  contributors.    At  the  sane  tine  that  Kansas  iaporta  feeder 
cattle,  it  also  exports  substantial  numbers  to  other  states. 

Several  studies  have  anew  that  eneroMie*  per  unit  costs  can  be 
achieved  as  the  size  of  feedlots  are  increased,  up  to  certain  levels*    Far 
example,  King,  in  a  California  study,  has  indicated  that  the  average  daily 
non-feed  costs  par  animal  decline  substantially  as  the  size  of  the  feedlot 
fron  a  capacity  level  of  3,760  head  to  a  level  of  22,560  head. 

Las  were  indicated  for  increasing  levels  of  utilisation  of  the  fixed 
plant  until  100  percent  capacity  ma  maintained.7    IssJdLn  la  1957  showed 
that  per  unit  non-feed  costa  of  cenmercial  feedlots  decline  as  the  else  of 
the  feedlot  increases  fron  a  level  of  1,000  fed  par  year  to  a  level  of 
30,000.8    In  a  more  recent  bat  similar  study  conducted  by  Hopkin  and  Kramer, 
it  wan  oonolnncd  that  non-feed  costs  of  oonmorcial  feedlots  decline  as 
numbers  fed  rise,  at  leant  np  to  26,000  head.    Costs  began  to  rise  for 
lota  fending  greater  than  26,000  head.9    Both  of  the  latter  studies 
with  California  conditions. 


70ordon  A.  King,  1frTHTTln  2*  Sfi2il  &  H2EM&.  CgpHlglft*1  I 
Californin  Agricultural  axperinent  Station  ttiarmiiia  Foundation  I 
Report  No.  251  (Berkeley  t    Bnivernity  of  California  Biviaien  of  Agricultural 
Sciences,  March  1962),  p.  30. 

.__,_,._    ~^~._  „„*.__  *_  *  Hi.  -nil     «—i-  ~#  Anerlca,  Motional 


aha  A.  Hopkin,  Cattle  Feeding  &  ^i^ffanfl-  8onk  of  ' 
I  Savings  Association  (San  Francisco t     Economics  Bnnsj 

1957). 

9John  A.  Hopkin  and  Bnbert  C.  Kramer,  Cattle  firtlffliBg  at. 
of  America,  national  Trust  and  Savings  Association  (Ban  ' 

1965),  PP.  31-32. 


Although  Xiag'a  study  mm  in  many  respects  similar  to  this  one, 
differences  were  apparent.  These  will  be  discussed  in  acre  detail  in  the 
"•eat  reLatioaaaip*'  sacticn. 

Tha  dense*  for  baaf  also  plays  aa  influential  role  on  the  trend  of 
cattle  going  late  bib— arc !  tfl  yards.  The  par  oapital  conaoaption  of  beef  for 
1965  was  estimated  at  102.5  pouada  which  la  a  substantial  iaaraaaa  from  the 


82.0  pounds  is  1955.10  Projections  for  the  future  indicate  further 


in  baaf  eeaeajaption.  Anticipated  increases  In  population  and 
disposable  incase  ere  expected  to  Croats  a  large  Iaaraaaa  in  tha  future 


for  baaf •  It  has  bean  estimated  that  by  1975*  fifty  percent  1 
baaf  will  be  uanauaia  in  tha  United  States  than  in  1959.11  Thus,  it 


explicit  that  consumer  demand  haa  bean  tha  underlying  raoaon  for  tha 
aion  of  tha  coowarcial  f eedlot.  faaona  ia  shipping  aoat  of  its  baaf  to  tha 
Baat  aril  and  Southeastern  aarkata  but  aa  tha  population  trend  of  tha  United 
States  neat  lanes  to  novo  to  tha  Wast,12  tha  opportunity  for  Kansas  baaf 


industry  to  ship  there  asset <rs  favorable. 

caw  sen  *e  cor  ms  stoot 

The  objective  of  this  study  is  to  determine  how  non-feed  costs  vary 
depending  spent  (1)  the  size  of  the  feedlot  end  (2)  upon  the  degree  of 
utilisation  of  a  given  siaed  feedlot.  It  ia  designed  to  assist  those 


10Snited  States  Dopartaent  of  Agriculture,  Ilvestook  and  Wast  Sitae- 
Mao,  Washington,  D.  C.t  tummAn  Research  Service,  Roveaber  19w7  p.  27 
(Note;  includes  *6  states). 

m.  %z  saua,isjm^raBg  §mm?  **** 

ahattant  Kansas  State  Univeraity  of  Agriculture  and  Applied  Science, 

I  19<>3),  p.  21. 


already  la  the    lammwciliil  feedlot  industry  a*  well  as  those  whs  arm 
ing  entering  the  industry.     Za  so  f ar  at  non-feed  coats  are  a  factor,  those 
firms  in  the  industry  oan  obtain  insist  la  determining  Aether  or  not  it 
would  be  economically  feasible  to  expand  or  contract  their  operation  from 
a  study  of  this  nature.    On  the  other  hand,  those  the  are  contemplating 
entering  the  industry  nana nt  only  obtain  information  HH—mUg  the  options 
stand  pleat  and  degree  of  utilisation,  but  they  can  also  receive  as  aware- 
ness of  the  fixed  aad  variable  capital  requirement*,  the  general  type  of 
innhnolngy  employed,  aad  some  of  the  problems  associated  with  the  commercial 
feedlot  industry.    Such  would  be  of  practical  use,  for  example,  to  a  rural 
Lty  which  waated  to  develop  am  industry  to  stimulate  its 


la  objective  (1)  this  study  is  ■omenrmsi  with  per-unit  costs 
with  feedlots  of  different  sine.    The  terms  related  to  such  ere  entitled 
esomomies  sad  iHneesaemtes  of  scale.    Cost  economies  aad  cost  diseconomies 
refer  to  phenomena  which  oaass  unit  costs  to  decrease  or  increase  respectively 
as  nine  of  the  pleat  aad  output  am  expanded  whoa  operating  under  the  most 
efficient  conditions.13 

The  concept  of  scale  itself  is,  however,  s  technical  rather  thaa  an 
economic  relationship.    The  basic  process  of  say  nsoaoalc  firs  is  the 
tloa  of  output  with  various  inputs  sash  sa  land,  labor,  mad  machinery  sad 
equipment.     If  these  inputs  are  all  increased  by  a  given  proportion,  the 
output  will  be  increased  by  a  proportionate  amount  sad  the  firm  is  said  to 


aigUwood  Cliffs*    Prentice-flail,  Inc.,  &* 


carl  0.  Heady,  jseaasljm  of  i^fj^fmaal  ffinmumrttmi  mad  Becomes  nam. 


possess  constant  returns  to  scale.  But  if  the  resulting  increase  in  output 

is  proportionately  greater  than  the  increase  in  inputs,  then  economies  of 

Ik 
scale  are  said  to  exist.    In  the  real  world,  however,  the  proportionality 

relations  are  relaxed  because  of  the  discrete  nature  of  the  inputs,  the 

multiplicity  of  them,  and  the  changes  in  technology  related  to  each  firm. 

An  economies  of  scale  curve  is  illustrated  in  Figure  1. 
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Figure  1. — Short-run  average  total  cost  curves  for  individual  plants 
and  long-run  or  economies  of  scale  curve 


Ibid. 

Harold  B.  Jones,  Economies  of  Scale  in  Commercial  Egg  Packing  Plants, 
Marketing  Economics  Division,  Economic  Research  Service,  U.  S.  Department  of 
Agriculture  in  cooperation  with  Georgia  Agricultural  Experiment  Station 
Bulletin  N.  S.  120  (Athens:  University  of  Georgia  College  of  Agriculture, 
September  1964)  p.  9. 
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The  ■oanonloa  of  scalo  curve,  often  called  aa  envelop*  carve,  la 
derived  by  drawing  «  curve  tangent  to  a  series  of  individual  plant 
total  cost  curves.     Xach  individual  plant  la  able  to  operate  at  various 
capacity  levels  and  each  la  operating  aa  efficiently  an  possible  within  the 
Units  of  present  knowledge*16    Theoretically,  the  econsnisa  of  scale  curve 


In  not  drawn  tangent  to  the  lowest  point  of  each  individual  firn's 

total  coat  curve  except  la  on*  ease,  point  a*    Such  la  the  mininuo  point  on 

the  economies  of  scale  curve  and  •ncnpllfles  the  least  per  unit  cost  for  the 


plant.17 

total  cost  curve  of  each  individual  plant  la  conventionally 
is  made  up  of  the  average  fined  costs  and  the  average  variable 
coats  in  tb*  short-run.     Aa  output  la  Increasing,  the  average  fixed  cost 
oust  decrease  and  if  the  law  of  dlaintshtng  returns  Is  operating,  awerags 
variable  cost  anst  increase.    Average  total  cost  will  fall  if  the  reduction 
In  average  fixed  costs  is  greater  than  the  increase  in  the  average  variable 
costs.    Eventually  the  average  cost  curve  will  reach  a  slut—a  and  start  to 
rise  if  the  lncreaa*  in  the  average  variable  costs  boson*  greater  than  the 
in  average  fined  costs.18    Then*  are  the  hypothesised  conditions. 


The  average  total  cost  curve  is  essentially  the  per  unit  cost  curve 
of  the  individual  firs  for  the  short  run.    the  short-run  is  "taken  to  be  a 


l6Beady,  lee..  oi£.,  pp.  365-369. 

17 £.  L.  Bans,  J.  £.  Furls,  and  B.  0.  Walkup,  Jnjsjendjs  *f  seal*  Ja  th£ 
Oeeranion  of  Tnrvr  rreeaaalse  Plant*,  Washington  Agricultural  Scperiaent 
Stationlechnical  Bulletin  tie.  7  CPullnani    th*  Stat*  Coll*g*  of  Washington 
Institute  of  Agricultural  Sciences,  August  1952)*  p.  •• 

l8Jacob  finer,  "Cost  Curves  and  Supply  Curves,"  iMftnen,  £ft  ffeononlc 

VtHlTfiif    •*•  Richard  V.  Cleaence  (Cambridge:     Addison-Wesley  Press,  Inc., 
Vol.  Ho.  2,  19    ),  p.  16. 


am 
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period  which  1b  long  enough  to  permit  of  any  desired  change  of  output 
technologically  ponalble  without  altering  the  scale  of  the  plant  ^    3hort- 
run  refers  to  a  ooet  structure  and  tine  period20  in  which  scow  factors  are 
fixed  in  quantity  and  forma.  For  exaaple,  the  cost  curve  for  a  2,500  head 
capacity  feedlot  which  includes  a  particular  feednill  investnent,  a  certain 
number  of  feed  trucks,  etc.,  refers  to  a  short-run  cost  situation.  The  cost 
cunre  for  a  5,000  head  capacity  feedlot  which  would  include  a  larger  feed- 
mill,  aware  feed  trucka,  etc.,  would  refer  to  another  short-run  cost  situation 
and  ad  fialtua.  Scale  of  plant  refers  to  the  size  of  factors  that  ere 
fixed  in  amount.  In  this  study  the  terns  scale  and  size  are  used  synonymously. 

The  long-run  is  considered  to  be  a  period  long  enough  to  permit  each 
producer  to  make  such  technological  changes  in  the  scale  of  plant  as  he 
desires  and  thus,  to  vary  the  output  of  the  firm  by  varying  its  sine.21 
tat)  long-run  curre  (or  the  economy  curve)  can  be  looked  upon  as  a  planning 
curve.  If  a  person  were  to  start  a  firm  such  an  a  commercial  feedlot,  he 
could  consider  costs  in  the  sense  of  the  economy  curve  and  proceed  to  build 
a  plant  with  an  average  cost  curve  as  a  or  b  in  Figure  1,  After  the  plant 
is  constructed,  the  economy  curve  becomes  only  of  historic  use. 

It  may  be  noted  that  the  long-run  curve  has  been  drawn  tangent  to  the 
individual  firm  cost  curves  in  Figure  1.  Such  will  be  the  case  only  if  it 
is  possible  to  have  fairly  continuous  variations  in  scale.  If  plant  sizes 
form  a  discrete  series,  the  economy  curve  will  consist  of  segments  of  the 


19Ibld..  p.  17. 

20 
Not  necessarily  a  clock  time  consideration. 

aViner,  loc.  cit.,  p.  13. 


plant  curves  and  will  haw  a  scalloped  atructure 
An  Alfred  Marshall  stated: 
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Looking  nam  closely  at  the  eminent  on  arising  fron  an  increase  in  the 
scale  of  production  of  any  kind  of  goods,  we  found  that  they  fall  into 
two  clnssoc  -those  dependent  on  the  general  development  of  the  industry, 
and  those  dependent  on  the  resources  of  the  individual  houses  of 


in  it  and  the  efficiency  of  their  management |  that  in, 
into  eactarmal  and  internal  economies.2' 

Internal  oconosies  can  then  be  described  as  those  realised  fron  scale 

sdjnstnsnts  within  the  individual  firnj  that  is,  they  appear  irrespective  of 

the  industry,  aeonendes  of  scale  say  also  be  of  a  tschnclogUal  or  n 

pecuniary  nature.  Internal  pecuniary  eoononies  are  those  associated  with 

the  purchase  of  factors  in  large  seals  lots  as  in  "quantity  discounts." 

Internal  technological  econoniss  occur  mainly  as  the  indivisibility  of 


2k 

fasten  is  overcome  when  output  is  increased.   An  snanple  of  such  would 


be  savings  in  the  labor,  materials,  or  equipment  requirements  per  unit  of 
output  that  would  result  fron  improved  organisation  of  methods  of  production 
suds  possible  by  s  larger  scale  of  operation. 

ttcternal  ecomnrtss  are  these  realised  entirely  outside  the  individual 
firs.  They  depend  en  the  industry  as  a  whole  and  relate  to  the  firs  only 
as  it  is  n  part  of  the  industry.  Similar  to  internal,  external  economies  say 
be  technological  or  pecuniary.  An  illustration  of  a  technological  economy 
night  be  the  improvement  in  production  technique*  for  a  particular  plant 
brought  about  by  the  exchange  or  "cross  fertilisation"  of  ideas 


22a.  a.  Bressler,  Jr.,  BccnonJss  of  Scale  in  the.  Operation  of.  Country 
Hilk  Plants  with  Special  Bef  erence  to  Hew  aasSwdT  Mew  5»elaad  Research 
Council  m  Marketing  and  food  Supply  (Boston*  June  19*2),  p.  22. 

23Alfred  Marshall,  irinsinlos  of.  Scononics  <9»  od*|  new  York*  The 
McMillan  Co.,  1961},  p.  ^hT 

^Heady,  ioc.  git.,  p.  362. 
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different  pre  dm  era  resulting  from  an  lurim  in  the  nine  of  the  industry 
a*  ft  whole,  *    External  pecuniary  economies  might  aria*  such  that  f eedaill 


equipment,  marketing  cutlets,  and  transportation  systems  aro  built  up  to 
•Hah  an  extant  that  they  night  be  of f even  for  a  lover  teat  whan  the  mnber 
and  aiae  of  feedlota  in  a  particular  area  inereane. 

Sena  indnetriea  nay  nave  neither  internal  or  external  eoononiea  of 
scale.    Actually  acne  nay  hare  itlaooonnarl+e  of  scale.    Such  in  exemplified 
by  obtaining  n  lane  than  proportionate  increase  in  output  an  inputs  are 
b     t  riven  ananaptssan 

kstbqd  mm  at  this  sum 


A  lint  prepared  by  Tarn  Management  Association  fieldaaa  of  the 
cial  feedlota  in  Kansas  in  1961  wan  studied  and  the  feedlots  were  stratified 
into  four  sines— 2,500,  5,000,  12,000,  and  20,000  head  capacity.     Stratifi- 
cation nan  based  on  the  predominant  clustering  of  the  §»  i  a 
particular  sise  range,    A  randan  nenple  of  13*  7,  *,                            •  each 
asrrssiinanliig  to  the  stratification  nines  van  dram, 

Ounars  of  the  feedlots  were  interriewed  la  the  ananer  of  1962,    The 
distribution  of  the  feedlots  were  widely  scattered  as  is  evident  in  Figure  2, 
Information  fron  these  twenty-six  feedlots  supplemented  with  that  of 
university  extension  specialists,  agricultural  economists,  equipnent  dealers, 
and  feedlot  nanagara  were  need  to  construct  four  model   feedlots.    The  method 
employed  for  constructing  these  models  and  for  determining  the 
of  scale  wan  the  so-called  synthetic  or  budget  approach,26 


25Viner,  lee,  cj&.,  »•  24, 

2Sbr  a  description  of  this  approach  seei     arena,  Faria,  and  Hainan, 
122.  cit.5  Brassier,  loo,,  dt.i  and  Jones,  loo,  oit. 
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Capacity  for  each  aodel  was  defined  as  the  number  of  cattle  a  feedlot 
will  held  at  any  one  gives  tine  as  estimated  by  the  feedlot  managers.  Xa 
determining  capacity,  the  judgement  of  the  lot  mojtegsr  relied  largely  on 
two  factors;  (1)  the  size  of  the  pea  apace,  and  (2)  the  output  of  the 
feedmill.  Host  yard  aanagers  hare  had  sufficient  practical  experience  is 
determining  when  a  feedlot  wan  under  or  over -crowded  and  were  faadllar  with 
the  output  of  the  feedmill,  and  since  these  seen  to  be  the  two  limiting 
factors  of  expansioa,  this  definition  of  capacity  appears  in  close  accord 
with  reality.  Five  levels  of  capacity  or  degress  of  plant  utilization  were 
arbitrarily  chosen  and  considered  for  each  model*  A  summary  of  the  capacity 
of  seen  model  and  their  levels  of  utilization  is  given  in  Table  5. 

SUBUS  3*— Capacity  and  levels  of  utilization  for 
four  aodel  conciercial  feedlots 


Model       Capacity  Levels  of  utilisation 

(so.  of  bead)         (percent) 

I        2,500  25  50  75  100  125 

H        5,000  25  50  75  100  125 

III        12,000  25  50  75  100  125 

XV        20,000  25  50  75  100  125 


An  assumption  with  respect  to  time  in  this  study  was  that  each  model 
to  be  operated  for  j60  days.  This  allows  eorae  tine  for  moving  cattle 
in  and  out,  sanure  rsnoval,  repairs,  etc*  Less  than  fall  capacity  utilisa- 
tion is  implied  to  mean  the  operation  of  the  lot  for  y<3  days  with  loss 
than  the  number  of  cattle  that  would  be  fed  at  full  capacity* 

snob  snimal  was  assumed  to  be  fed  out  to  a  high  good  or  lew  choice 
grade  for  a  duration  of  140  days*  This  feeding  period  was  derived  by 
dividing  the  annual  number  of  days  the  feedlot  was  In  operation  by  the 
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average  turnover  of  2.57*  Turnover  1a  the  number  of  tine*  cattle  we  brought 
in  and  removed  from  the  feedlot  annually.  The  average  turnover  for  rannme 
coaaercial  feedlota  us  obtained  froa  the  sejtple  feedlota  was  2.57.  In  other 
words,  sash  model  was  h sawed  to  feed  it*  full  noraal  capacity  2.57  tiass 
»•*  !-*•        For  example,  for  Model  I,  this  would  result  in  (2,500)  (2.3?)  a 
6,<t2?  anlaala  fed  annually. 

Za  those  soaaeroial  feedlota  which  feed  asas  eoatraet  sattls,  a  few 
non-feed  eosta  are  passed  bask  directly  to  the  owners  of  the  cattle.  How- 
ever, these  costs  were  not  distinguished  in  this  study  sines  essentially  they 
are  non-feed  costs  to  the  fina  for  the  production  of  finished  cattle  no 
natter  late  is  responsible  for  than. 

capital  wrmmm* 

Short-run  average  total  seat  curves  are  determined  by  fixed  and  vari- 
able eosta.  Fixed  costs  do  not  vary  with  output.  Variable  costs  include 
those  iteaa  that  vary  with  output  such  as  electricity,  fuel,  etc.  Fixed 
easts  are  to  a  degree  associated  with  capital  investaaata.  Therefore,  before 
these  costs  can  bo  derived,  capital  investaeats  for  each  aodel  aast  be 
determined.  In  this  section,  the  tera  eosta  will  be  construed  to  aeon 
investaent  coat.  Although  cost  of  investaaat  iteaa  oaa  be  determined  in 
several  ways,  i.e.,  reproduction  cost,  replacement  coot,  etc.,  the  criterion 
of  original  cost  was  implied  in  each  ease  for  this  study.  Original  cost 
as  the  amount  paid  for  an  investment  itea,  including  both 


27 
Noraal  used  in  this  eeuae  od    oughout  the  remainder  of  this 
study  implies  100  percent  plant  utilisation. 
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Capital  investments  were  hroken  down  into  five  major  catogoriesJ 
(1)  machinery  and  equipment,  (2)  feed  yards,  (3)  fsed  storage,  <%)  ©ffica, 
shop,  aad  aoalaa,  and  (5)  faadaill. 

A  uniform  technology  was  selected  ob  the  baaia  of  laforoaUon 
obtained  fro*  the  sample  feadlot  operators  aad  froa  this,  investments  of 
capital  ltana  ware  developed,  Difficulties  encountered  in  obtaining  certain 
infowation  froa  aaaple  operators,  lack  of  uniformity  in  reeorda  leapt  by 
oparatoro  and  a  limitation  in  number  of  f eedlota  available  in  the  larger 
aise  level  naceasitatad  the  nee  of  several  asthoda  aad  souroea  of  inf  atu- 
tion  for  investments  and  aeveral  seat  calculations  as  sill  be  pointed  oat 
later,  Among  the  nethods  used  for  inveatnsat  dstsrsinatlon  wnrss  (1)  use 
of  the  statistical  technique  of  linear  regression  upon  aaaple  data,  (2) 
utilisation  of  the  regression  analysis  in  (1)  in  conjunction  with  sources 
of  iaforaation  apart  froa  the  aaaple  population,  aad  (3)  application  of 
inforaatioa  obtained  completely  froa  sources  outside  the  aaaple.  With 
respect  to  (1)  and  (2)  above,  investments  for  sash  individual  capital 
itsa  as  taken  froa  the  survey  oneationnaires  were  plotted  against  capacity 
of  the  feedlot,  A  function  of  the  fora  y  «  a  +  bx  waa  fitted  to  these 
data:  where, 

y  a  ooot  of  the  investasat  Itsa, 

a  «  the  y  intercept, 

b  -  regression  coefficient,  aad 

a  -  number  of  cattle  fed  when  the  fesdlot  was  operating  at   iwel 
capacity. 

for  some  investment  items  on  those  f eedlota  sampled,  records  bad  not 
been  kept  aad  the  operators  ware  unable  to  recall  or  even  estimate  their 
original  cost*  On  other  lots,  records  had  been  registered,  but  ware  not 
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available  vfcon  surveyed.  There  were  some  instances  la  which  f eedlot  opera- 
tors felt  that  they  were  unable  to  give  an  itemised  coat  breakdown  and, 
hence,  a  composite  figure  wan  presented.  To  decipher  thin  aggregate  informa- 
tton  wan  felt  to  be  elnoat  Impossible  sinee  original  coat  of  capital 

investments  abowed  eone  variation  depending  upon  whether  they  ware  j\ fcemuil 

new  or  swnnad  head,  finally,  several  situations  arose  in  which  the 
operators  either  would  not  take  the  Use  that  wan  required  for  filling-out 
the  survey  ojueationaairen  or  else  they  preferred  that  such  information  be 
kept  confidential,  Sinee  n  few  investment  iteaa  were  victims  of  neat  or 
all  of  thane  eircunstancea,  it  was  felt  that  the  regression  analysis  would 
be  of  greater  value  if  used  in  conjunction  with  information  fros  lpljaieat 
dealera,  agrienltnral  extension  apecialiets,  feedlot  menage**,  and  all 
other  available  sources  for  these  particular  items. 

The  coat  of  thane  capital  Items  deteznined  entirely  by  regression 
analysis  war*  represented  not  only  by  a  substantial  number  of  observation* 
in  each  stratified  sample,  relative  to  sample  else,  but  also  observations 
that  were  consistent  with  information  supplied  by  the  other  sources.  They, 
therefore,  were  felt  to  be  representative  for  the  situation* 

In  regard  to  (3)  above,  these  items  were  a  few  that  were  mat*  or  lens 
''discovered*  during  the  survey  but  inadequate  data  were  obtained  on  then* 
Sinee  several  capital  investment  items  that  were  felt  to  be  of  Importance 
fitted  into  this  category,  sources  of  coat  information  outside  the  sample 
had  to  be  obtained.  The  capital  items  and  their  statistical  values  then 
were  obtained  from  (1),  (2)  and  O)  above  are  shown  in  *pf»m11i  Table*  1  and 
2.  Those  iteme  determined  entirely  from  information  apart  from  the  sample 
will  be  acknowledged  an  they  appear  subsequently  in  the 
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A  list  of  all  machinery  end  «q«lpMat  items  and  their  ooata  ia  pre- 
aented  ia  Appendix  Table  3.  rickup  trucks  war*  ttsad  cm  all  feedlota.  Aa 
the  alze  of  the  lot  increaaed,  the  pickup  investment  also  increased  indicat- 
ing that  am  or  greater  capacity  pickup  trucks  were  used  on  the  larger 
feedlota.  Ia  this  study,  however,  it  was  determined  that  one  pickup  ia 
eaeh  model,  except  Model  XV,  was  adequate.  In  Modal  IV  a  aecoad  was  added. 
Piakap  trucks  are  used  primarily  aa  a  means  of  tranaportatioa  around  the 
yards*  The  linear  regression  technique  was  relied  upon  only  an  a  f>f*~ 
in  determining  the  pickup  track  investaeat.  Agricultural  extenaion 
engiaw  provided  the  banle  cost  information  used  ia  tha  study. 

An  important  equipment  item  on  all  feedlota  was  the  oelf-unloadiag 
feed  track,  nearly  all  yards  naed  at  least  one  self-unloading  feed  truck. 
therefore,  it  was  aaauned  that  this  type  of  truck  would  be  a  tontwolegj 
characteristic  of  the  four  models. 

She  number  and  the  neat  of  feed  trucka  varied  from  lot  to  lot  ia  the 
aample.  the  coats  followed  a  jerky,  discontinuous  or  lumpy  pattern,  that 
ia,  aa  tha  else  of  the  feedlot  increased,  feed  truck  costs  rone  rapidly  m 
a  new  truck  or  trucka  were  added,  further,  coats  vary  rlcpaartlay,  on 
the  trucka  were  parshased  new  or  second-hand.  In 
reduced  by  mounting  new  f  eed-boxes  on  second  hand 

The  proportion  of  cattle  owned  by  the  feedlot  owner  hen  an  effect  on 
the  number  of  feed  trucks  used  ia  a  commercial  yard.  Lot-owned  cattle  am 
usually  fed  fewer  different  rations  than  custom  fed  cattle.  Feed  trucks  ia 
♦none  !•*•  •«*  be  filled  to  capacity  with  a  particular  feed  ration  end  fed 
to  those  oattle  using  that  ration.  Oa  tha  other  hand,  contract  cattle  nay 
be  fed  many  different  rations  depending  oa  the  judgement  of  tha 
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Often  batches  of  feed  f ed  to  a  particular  owner's  cattls  only  partially  fills 
the  truck.  If  this  is  a  common  occurrence,  which  it  is  la  many  contract 
yards,  acre  trucks  are  needed.  For  example,  oas  20,000  head  feodLot  owner 
froa  the  survey  schedules  who  owed  all  of  the  cattlo  was  able  to  operato 
with  a  minimum  of  throo  trucks  compared  to  tho  usual  five  or  six  needed  for 
the  contract  feeder. 

rood  truck  coots  were  derived  froa  tho  coaposite  source  of  regraaaliaa, 
analysis,  feedLot  asaagsrs  sad  agriculture  extenaioa  engineers. 

A  standard  trash  refers  to  a  :mlti -purpose  typo  of  vehicle.  It  is 
essentially  a  2  to  k   ton  truck,  equipped  with  a  hoist  sad  bed*  Heal  lag  bay, 
silage  sad  particularly  manure  is  the  major  purpose  of  this  truck, 
sion  analysis  of  aaapXa  data  was  asod  in  deriving  standard  truck  invest** 

A  grain  truck  was  considered  in  all  models  except  I.  Most  ooaaeroisl 
feedlots,  especially  the  larger  ones,  try  to  maintain  oas  goad  grain- 
imparting  truck.  The  east  for  this  item  was  determined  by  the 
Judgement  of  feedlot  aeaagera  sad  agricultural  extenaioa 

The  investment  of  tractors  varies  froa  $5,&79  for  Nodal  I  to 
mately  $23,000  for  Nodal  IV.  A  tractor  for  ordinary  use  (sash  as  operating 
a  self-unloading  wagon  or  pulling  the  hay  wagon}  and  s  tractor  with  a  front 
loader  waa  aaed  on  all  lots.  In  Nodal  I  the  front  loader  waa  simply  a 
assure  scoop  mounted  on  tho  front  of  tho  tractor  which  waa  asod  not  only  for 
loading  manure,  but  also  for  loading  silage.  This  is  not  to  as  eeafased 
with  the  silage  loader  attached  to  the  tractor  oa  tho  other  throo  models. 
The  latter  is  s  much  more  elaborate  piece  of  equipment.  Starting  with  Nodal 
II,  a  track-type  tractor  was  added.  A  track-type  tractor  beeoass  useful 
not  only  froa  tho  standpoint  of  moving  and  loading  manure,  but  in  packing 
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the  trench  ailc  as  well,     la  Hodals  HI  and  IV,  two  track-type  tractors 


The  coat  of  tractora  vac  derived  mainly  from  mgrsaelom  analysis 
sample  data  (SquaUon  b.  Appendix  Sable  2).    Oa  the  surface,  it  would  appear 
that  the  figures  are  low  compared  to  coste  aaed  la  other  stadias.    However, 
oa  some  lota,  many  of  the  tractors  were  percussed  minainT  liaii.l  aad  farther- 
sore,  some  of  the  tractors  aaed  were  not  of  the  sost  elaborate  kind.    There 
was  proartilj  ess  up-to-date  tractor  oa  each  f eedlot  that  was  observed  froa 
the  schedules,  thus  indicating  the  Importance  of  cutting  cost  by 
lass  expensive,  yet  adeomate  tractors, 

A  e«lf -unloading  wage*  was  aaed  la  Models  I,  H  and  IH  for  the 
pose  of  hauling  silage  froa  the  trench  silo  to  the  f eedaill  to  be  incorporated 
with  the  ration.    The  wagon  was  also  added  as  a  standby  la  cans  of  a  feed 
truck  breakdown.    In  Model  IV  a  self -unloading  feed  truck  was  used  instead 
of  the  self-unloading  wagon.    This  change  of  technology  was  characteristic 
of  the  saaple  f  eedlots.    A  flat-bed  wages  was  set-up  ea  Models  I  aad  H 
largely  for  general  use.    Many  of  the  smaller  commercial  fesdXots  that  were 
interviewed  kept  a  continuous  supply  of  hay  ea  this  piece  of  equipment.    The 
hey  went  directly  froa  the  wagon  to  the  hay  chopper  o  nay  saint  of  the  feeduill. 
Agricultural  extension  engineers  supplied  the  ooot  information  far  the 
self-unloadiag  sad  flat-bed  wagons. 

Since  there  is  a  large  amount  of  awihaulaal  equipmant  on  commercial 
feudists,  all  yards  have  a  shop  with  maintenance  eoalpmsnt.    The  simple 
regression  technique,  using  inforaation  from  the  sample  feedlota,  was  aaed 
entirely  ia  arriving  at  this  equipment  investment  (Equation  7,  Appendix 
Table  2).    The  investment  for  infirmary  sauipaemt  was  derived  la  the 

(aawsioa  6,  Appendix  Table  2). 


An  assumption  made  in  this  study  was  that  all  f eed  was  purchased  on  • 
contract  basis,  usually  Iron  nearby  faraera.  Therefore,  thars  was  no 
sachinsry  investment  casts  for  itass  aucb  m  silage  cutters,  hay  balers, 
rafcss  and  sowers,  aad  feed-grain  planting  and  harvesting  equipnent, 
r,  la  thosa  foedlota  interviewed,  this  was  not  always  the  case. 
faadTota  expanded  their  oparaUon  aad  owned  land  themselves  or  leased 
land  which  furnlshad  at  least  part  of  the  fast 


The  f aed  yards  llstad  in  Apprndbc  Table  3  included  the  following 
Itanst  land,  fences,  feed  bunks,  ooncrata  ijTnsii,  watarars,  water- 
distribution  systen,  chutes,  oilers,  and  Bisk  animal  sens  and 
Applying  the  statiatical  tochnique  of  sisple  linear  regressions, 
costs  for  each  Item  wars  obtained  Ires  sample  date*  The  statistical 
jsraneters  for  the  feed  yard  ltess  arc  glean  in  Appendix  Tabla  2. 

Land  was  relatively  sere  iaportant  cost  ltsa  in  nodal  I  than  in  II, 
III,  or  IV,  i.e.,  its  cost  declined  relative  to  total  cost  m  the  sins  of 
the  f eedlot  increased.  The  correlation  coefficient  between  land  ineestsent 
and  feedlot  capacity  was  only  ,1118.  Although  larger  feedlots  use  acre 
land  than  smaller  anas,  its  coot  is  apparently  leas  on  a  per  acre  basis. 

Many  feedlots  are  built  on  slopes  to  facilitate  drainage.  In  reply  to 
a  Question  on  the  survey  schedules,  concerning  the  features  of  an  ideal 
feedlot,  a  repeated  response  was  drainage.  Foedlste  are  often  built  on 
slopes  of  hill-eidae  facing  a  southerly  or  easterly  direction,  preferably 
en  a  sandy-structured  soil*  acne  yards  nam  been  built  on  obsolete  air 
•,  thereby  taking  advantage  of  concrete  runways.  In  such  cases,  an 
system  usually  is  utilised. 
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A  variety  of  materials  la  used  1ft  constructing  eonaercial  feedlot 
fences,    Aaong  these  are  wood,  pipe,  wire  aad  cable,    Probably  the  aost 
conuon  Is  atoel  cables  held  up  by  steel  pipes.    Railroad  ties  with  2  x  $ 
inch  boards  were  used  by  «*»  lota,  but  cattle,  especially  whs*  they  bsseae 
crowded,  will  have  a  tendency  to  push  ties  out  of  line,    further,  das  to 
tine  end  weather,  board  fences  will  rot,    Those  feedlots  using  pipe  or 
Cable  usually  use  either  four  or  five  rails  or  strands  on  all  sides  except 
the  side  la  which  the  feed  bank  is  located. 

All  yards  bam  feed  toenail.    They  nasally  are  constructed  of  concrete 
or  wood.    However,  as  was  true  of  wooden  fences,  wooden  feed  bunks  deteriorate 
rather  rapidly.    Most  banks  fren  the  survey  schedules  wars  nana  of 
with  concave  bottons.    The  concavity  of  the  bunk  ■naMea  cattle  to 
all  the  feed  which  otherwise  In  square  bunks  tends  to  dins  to  the 
Adiaoent  to  the  feed  bunk.  Is  a  concrete  apron  which  provides  cattle  a  firn 
standing  pises  for  eating. 

The  fences,  feed  bunks,  and  concrete  aprons  sake  up  a  uajor  part  of 
feed  yard  investoent  cost  in  the  four  sodel  eonnercial  feedlots.    They 
respectively  aaounted  to  approodaately  39,000,  37,000  and  310,000  to  the 
total  invostnsnt  for  Model  X  and  nearly  350,000,  356,000  *d  $60,000  for 
Model  IV, 

Meet  feedlots  in  Kansas  obtain  their  water  fron  privately  owned  walls, 
water  is  pumped  fron  the  wells  to  a  tower  reservoir  where  it  ie  stored 
until  supplied  to  the  cattle.    The  tower  rcesrvelr,  panging  system  end 
ttndergriwiad  piping  conpriee  the  water-distribution  eystsn.    Electric  newer 
was  used  exclusively  by  the  f eedlot  operators  Interviewed,    The  water- 
distribution  syeten  was  one  of  four  investaent  regression  iteas  that  had  a 
negative  constant  value  indicating  a  negative  coot  at  aero  capacity.    This 
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is  not  a  logical  situation.     It  is  probable  that  linear  extrapolation  at 

lower  levels  of  capacity  is  invalid.    Additional  observations  would  bo 

needed  at  the  lower  levels  of  capacity  to  determine  the  nature  of  the  func- 

tion at  these  levels,    a  scatter  diagraa  of  observations  used  in  this  study 

indicated  linearity  within  toe  range  used  in  this  analysis. 

Automatic  waterars  were  provided  In  each  pan.    An  inlet  at  the  botton 

sad  a  float  regulates  the  supply  of  water  fron  the  reservoir.    In  cold 

weather  a  heater  with  am  automatic  thermostat  rebates  the  temperature  of 

the  water. 

Chute  investaent  costs  increased  as  the  also  of  the  f eedlot  increased, 

tinw  possibly  indicating  not  only  that  they  become  sore  slaborate  but  sore 

i—  irrun  as  the  sine  of  the  f eedlot  increases.    The  linear  regression  equa- 

tion far  chutes  of  y  »  225  •  .27755  X  had  a  correlation  coefficient  (r)  of 

(.08579) 
.7lVyu    The  value  in  parenthesis  indicates  the  standard  error  of  the 

r  tigress  ton  coefficient  (Equation  lA,  ApponMv  Table  2). 

Oilers  were  provided  for  ell  models  in  this  study*    Some  f eedlot 

manager*  advocated  their  use  while  others  felt  that  they  were  en  added 

expense.    A  major  problem  with  oilers  is  leilntsnsncoi 

Host  of  the  models  interviewed  provided  sick  animal  pans  and  sheds. 

Cattle  that  become  ill  are  separated  and  placed  into  a  hospital  pen  for 

recovery.    The  investment  cost  of  this  item  in  the  four  models  ranged  from 

t*»  in  Nodal  I  to  $1520  in  Model  IV. 

im&nm 

Total  feed  storage  requir«aents  are  a  function  of  number  of  cattle 

fed,  quantity  of  feed  required  per  animal  and  the  proportion  of  total  feed 

requirements  that  nspmally  is  stored.    Feed  rations  are  mads  up  of  several 

2% 

Ingredients  t  e*g*,  grain,  hay,  silage,  protein  supplement,  which  have 
different  storage  characteristics.  In  an  attempt  to  determine  total  annual 
feed  requircoeata  for  the  several  ingredients,  personnel  of  the  Kansas  State 
University  Animal  Wasbnnrtry  Department  vers  requested  to  suggest  s  ration. 
This  ration  say  he  considered  am  upper  lixait  in  the  sense  that  feedlot 
nta  again  would  act  likely  feed  more  than  the  total  number  of  ponnds  of  dry 
matter  to  sash  animal  daily  than  suggested  by  the  ration*  The  ration  is  not 
nsfiasawrny  recoamended  for  the  comsereial  f eedlot  industry  la  ranees.  Its 
purpose  in  tills  study  is  to  provide  an  indication  of  feed  storage  require- 
nests*  The  daily  ration  is  as  follows* 

MttM  gnits 

<^j»«^yr|    —  fk  «V*t*J#  Tf  ^.^.^Jl 

BMQpi  a  ii'V  X  ^.Ourau 

protein  supplement  (%5  percent)  1        |fMat 

silage  (com)  10      pounds 

grain  (1/2  corn  &  3/2  grain  sorghum)         23 

3/8 


vitantn  A 

Total  35  5/8 

Since  grain  requirements  are  substantial,  few  operators  keep  more  than 

a  relatively  snail  proportion  of  annual  grata  repair  as  ante  on  hand  at  any 

one  tine*    A  usual  practise  has  boss  to  rain trim  sufficient  storage  facilities 

to  take  sere  of  several  week's  to  s  mouth's  supply*    Thus,  for  purposes  of 

this  study,  it  was  aaeaai 1  that  sash  model  would  have  storage  facilities 

for  oas  month's  supply  of  grain  and  hay*     In  consultation  with  agricultural 

extension  engineers,  storage  construction  rates  were  determined,    nor  Model 

I,  three  10,000  bushel  bins  were  budgeted  at  a  cost  of  £0*25  per  bushel* 

For  Models  XX,  XXI,  and  IV  flat  bulk  storage  was  considered  at  a  cost  of 
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50.30  per  bushel.    Grain  storage  capacity  reguirsnent*  ranged  from  30,000 
bushel*  for  Model  I  to  233,000  bushels  stored  in  Hodel  IV  while  storage 
costs  varied  froe  £7,500  to  STi.^OO  for  these  two  models  (Appendix  Table  3)* 

Hey  sbsrsgs  investmsnt  coats  were  calculated  in  a  procedure  sindlar 
to  grain.    Bay  in  usually  stored  in  a  less  elaborate  manner.    Pole  closed 
Hindi ngs  with  ens  open  side  is  used  in  several  yards.     In  consultation 
with  agricultural  extension  engineers,  a  construction  cost  of  315  per  ton 
wen  suggested,    ley  storage  for  the  20,000  bend  nodel  totaled  300  tons  for 
n  30  day  supply.    As  given  in  Appendix  Table  3*  bay  storage  investment  costs 
varied  fro*  $360  to  $4,500. 

In  the  sample  consercial  feedlote,  silage  was  stared  exclusively  in 
trench  silos.  Trench  nils  investment  costs  vary  depending  upon  the  capacity 
of  the  silo  and  the  extent  to  which  concrete  is  used  in  the  construction, 
for  purposes  of  this  study,  sufficient  silaga  storage  facilities  were  set 
up  far  one  year*s  supply.  Silage  requirosents  varied  fron  4,500  tons  for 
Model  I  to  36,000  for  Model  IV.  Applying  s  coat  of  S0.50  per  ton  as 
gested  by  Kansas  State  university  Agricultural  Extension  engineers, 
silo  costs  for  the  four  aodele  were  determined.  Silage  storage  investments 
ranged  fron  &2250  for  Model  I  to  $18,000  for  Model  IV  (Appendix  Table  3). 

Office.  Shoo,,  end  Scales 

Characterietic  of  most  of  the  feedlots  interviewed  was  an  office  in 
which  the  major  portion  of  the  business  of  the  operation  wan  conducted, 
filing  cabinets,  adding  machines,  records  of  cattle  on  hand  including 

stationed  in  the  office.    Usually  a  large  track  scale  platform  was  located 
adjacent  to  the  office*    The  truck  scales  are  used  primarily  for  weighing 


purchased  feed  and  In  and  out-going  trailer  load*  of  cattle. 

Tha  track  seal*  ic  different  fron  the  cattle  scale.    The  latter  la  a 
smaller  aeale  and  usually  situated  near  tha  oattle  loading-unloading  dock. 
The  cattle  aeale  is  used  for  checking  the  weight  of  individual  anteals  or 
■wall  groups  that  frequently  case  in  or  out  of  the  1st  as  well  as  for 
determining  daily  gains. 

Along  with  the  office  and  the  two  scales  mentioned,  s  repair  shop  was 
budgeted  in  the  four  models  in  this  study,    Maintenance  and  repair  of 
aaalpnant  is  of  vital  Importance  in  conasreial  f eedlots. 

As  office,  repair  shop,  and  cattle  seals  investments  ware  determined 
by  the  simple  nigifeenluii  technique  en  the  inf orsation  obtained  fron  the 
easple  feedlote.    Values  of  the  statistical  paraaetere  for  these  iteas  are 
given  in  appendiv.  Table  2.    The  it  agression  snalysis  was  used  only  as  a  guide 
for  determining  the  inveettaent  of  the  track  scales  (Appendix  Tables  1  and 
2),    The  conations  of  both  the  truck  scales  and  the  repair  shop  had  negative 
constant  terns  and  both  can  be  explained  in  the  sane  nam  mi  an  wan  the  ease 
for  the  water-distribution  system.    The  office,  shop  and  scales  nsde  up  the 
lowest  investment  cost  of  the  five  capital  investment  categories.    Their 
total  ranged  fron  a  low  of  57,090  to  a  high  of  §40,750.    The  breakdown  is 
given  in  Appendix  Table  5. 


The  feednill  plays  a  prominent  role  in  the  operation  of  cowmen  Jul 
feedlots.    An  wen  previously  mentioned,  one  of  the  factors  influencing  the 
expansion  of  a  particular  feedlot  is  the  capacity  of  its  feednill, 

Mont  feednill  investment  information  as  obtained  from  the  sample 
foedlota  consisted  of  one  composite  figure  for  the  entire  feednill  complex. 
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In  many  lnctances  it  consisted  of  not  only  tho  feednill  and  all  its  supple- 
mentary oomponsata,  but  aloe  tho  grain  storage  bias  -and  tho  nooning  of  the 
feednill.  Before  the  inveetaent  of  the  feedaill  could  be  determined,  grain 
storage  investments  as  previously  determined  and  the  housing  of  the  feedaill 
had  to  be  deducted.  Housing  oasts  of  the  f eedmills  interviewed  varied 
depending  upon  the  type  of  structure  and  its  ago*  Oata  provided  by  Kansas 
Feed  Killing  art  melon  Specialists  who  suggested  four  model  feedmills  for 
this  study  (which  will  be  discussed  in  detail  later)  indicated  that  as  am 
average,  approximately  7  percent  of  the  total  feedaill  complex  investment 
could  be  allocated  to  housing.  Applying  this  criterion,  net  fesdmill  in- 
vestmsmt warn  derived  for  sash  sample  feedlot*  Those  data  were  them  used  in 
conjunction  with  feedlot  capacity  in  a  simple  linear  regression  analysis  to 
determine  average  feedaill  investment  from  the  sample  information  (Sanation 
21,  Appendix  Table  2). 

Although  this  method  of  computing  the  fssdsill  investment  produced 
acceptable  results  with  respsct  to  the  total  feedmlll  complex,  it  gave  mo 
breakdown  of  component  parts  of  the  mill  for  each  modal.  Since  the  finds  111 
is  one  of  the  major  investment  items  in  the  commercial  feedlot  industry, 
information  other  than  that  provided  by  the  sample  f esdlots  was  obtained. 

The  amount  of  feed  required  to  feed  the  number  of  cattle  in  each  model 
subject  to  tho  restrictions  of  the  predetermined  ration  was  calculated. 
With  this  information  on  hand,  four  feedmills  with  adequate  capacity 


in  tons  per  hoar  ware  budgeted  by  Kansas  State  University  Peed 
Killing  ansjialnn  Specialists.    Sash  component  of  the  mill  was  considered 


feedmills  thus  incorporated  into  tho  models  will  subsequently 
be  referred  to  as  "designed"  feedmills  to  differentiate  from  the  "sample" 
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and  will  were  applied  to  each  to  detaraiae  total  feedolll  invaataent.  The 
feedmilla  so  determined  had  capacities  of  four,  ulna,  twenty,  and  thirty 
tone  par  hour  respectively,  with  aaoh  correal  KnwMivj  to  the  four  aodel 
feedlota.  It  was  assuaed  that  each  Kill  would  he  operated  *  ten  hour  day, 
A  saaller  feedaill  for  each  aodel  utilised  oa  a  two-shift  par  day  basla 
would  be  a  poeeibility.  However,  ooat  feedlot  operators  cowaider  it 
deelrabla  to  have  wwm  idle  sachino  time  to  pernit  repaira  during  poasible 
break-downs.  If  the  feedaill  is  operated  with  little  idle  tine,  diseconoaiea 
sight  occur  as  aalatenanee  and  repair  ooata  would  rise* 

A  descriptive  breakdown  of  each  of  the  deadened  iewtnUle  io  given  in 
Appendix  Table  h*    Kansas  Feed  Killing  ^tension  peraonnel  indicated  that 
there  la  noch  variation  in  faedalll  equipaent  coats  dae  to  different  nana* 
factoring  eoapaalee,  different  nateriala  used  in  the  coaatruction  of  the 
aill,  and  the  type  of  nix  that  the  mill  la  to  prepare.  The  "designed* 
feednille  need  la  this  aaalyais  are  eoaaldered  average  for  the  industry. 

A  ooaparlaaa  of  the  two  feedaill  lnveataent  aoata  are  ehowa  la  Table 
h  and  Appeedlx  Table  3.  Threaghont  the  reaalndar  of  this  study,  total 
coats  and  per  unit  coats  of  both  derivations  of  the  feedaill  Inveataeat 
will  be  discussed  and  compared.  The  feedaill  costs  for  the  aesple  feedlota 
rangad  froa  fM»9280  to  5201,950  making  it  the  second  largeat  lavosfent 
category  of  total  capital  investments.  In  Models  I,  II,  and  ZXI  the  iaveat- 
aeat  of  the  "designed"  feedaill  waa  la  each  ease  higher  than  the  "eaaple" 
survey  feedaills  but  lower  la  Modal  IV.  la  Model*  I  and  II  it  waa  the 


aost  expensive  capital  lavestaeat  la  that  feedlot. 

Total  capital  lsvsetaaats  for  the  four  aodel  feedlota  are 
la  Table  *.  Two  laveatawit  figures  appear,  oaa  relating  to  the  "survey" 
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feednill  and  the  other  to  tile  "designed"  foedaill.     In  both  cases,  the  feed 
yards  sad  the  feednill  contribute  the  aajor  portion  of  the  coot.     In  tho  two 
dotations  invests**  per  heed  figured  oa  a  capacity  basis  varies  but 
little,     yith  reepect  to  the  surrey  "sanple"  fesMill,  it  varies  froa  S53  for 
Model  I  to  S33  for  Model  IV,  while  the  Inn  unit  seal  per  head  with  the 
"designed*'  feednill,  ranges  fran  $57  to  832  for  the  mm  aodels,    This 
ccsyarM  closely  to  a  similar  constercial  feedlot  study,29    Because  of  the 
turnover  phasmsnaa,  capital  Invesfcaent  per  head  annually  would  be  lover 
for  all  Models  of  the  two  inveataeat  derivations  than  for  inveetaant  par 
head  capacity.     With  the  "designed"  feednill,  the  investment  per  head  fed 
annually  at  100  percent  utilisation  was  $22,  420,  $1%,  and  $12  for  the  four 
respective  aodels  starting  with  the  Mallest. 

rum  costs 

fixed  costs  are  associated  with  short-ran  conditions.    Shay  are 
••effected  by  volume  changes  within  a  given  plant.    As  output  is  increased 
the  fixed  costs  are  spread  cat  over  acre  sad  acre  units  of  output,  thus, 
causing  fined  cost  per  unit  to    ecreaee.    fhsy  are,  in  general,  associated 
with  the  capital  invsstasats  just  described  and  in  this  study 
ti«as,  maintenance  and  repairs,  interest  on  invostaeat,  taxes, 
Mgas  cf  ■aaagiiaH  and  office  expense, 

Haaageaent  was  considered  a  fixed  cost  in  the  sense  that  it 
conaonly  eaplaysd  oa  a  salary  basis.    The  aaaager  in  aaay  nnsnarnlnl  f eedlots 
studied  was  hired  on  the  basin  ef  an  expert  laborer  whose  salary 
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competitive  with  his  equivalents  la  other  feedlots.     In  those  corporate 

yards  in  which  several  owners  acted  as  aanagera,  a  predetermined  salary  was 

a  common  procedure.    Earnings  of  the  fire  after  all  oxpemaa  were  accounted 

for,  were  then  either  esrasrked  into  the  business  or  paid  out  la  the  form  of 

dividends.    Coaaaqueatly ,  since  management  owned  the  major  share  of  the 

stock  in  these  feedlots,  they  ware  escentially  the  beneficiarioa  of  their 

exceptional  asmgoaeat  through  indirect  aseaa  other  tham  salary.    The 

amount  aas1gastf.il  as  fixed  cost  in  this  study  did  not  include  dividends. 

Mii 

Depreciatioa  is  the  redaction  ia  value  resulting  froa  wear  sad  tsar 

through  use,  action  of  the  elements,  inadequacy,  accident,  or  obsolescence.50 

Aa  a  plant  operates  aver  a  period  of  years,  it  ia  necessary  for  the  retura 

to  it  to  be  sufficient  for  management  to  replace  equipaeat  sad  MiMmg* 

as  they  wear  out.31    The  rasas  used  for  calculating  depreciation  coats  ia 

this  study  utilise  the  stralgbt-llne  method  which  assssss  that  the  invest* 

seats  depreciate  the  aaae  aacuat  sash  year. 

The  major  proalea  ia  determining  depreciation  easts  was  la  obtaining 

adeoaat®  information  with  respect  to  the  life  expectancy  of  each  investment 

itea.    Some  investment  items  depreciate  ia  a  shorter  period  than  others. 

thereby  requiring  a  higher  depreciation  rate.    Through  ccasultation  with 

Kansas  State  University  Farm  Managmeat  Specialists,  the  expected  yeare  of 

life  of  each  investment  was  determined.    They  were  grouped  into  those 

lasting  tea  years  cad  those  with  a  twenty-year  life.    Depreciation  rates  of 

"Wold  ft,  Sloan  and  Arnold  J.  2farehe»,  Mssisaarr  of  jemmies, 
Bew  Torkt     aeeryday  Rsndbook,  Borne  aad  Noble,  Inc.,  1961,  p.  "^C"" 

^Ta-eeoler,  loc»  clt..  p.  %9« 
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ten  pets  tat  and  five  percent  were  applied  to  the  two  categories  respectively. 

Depreciation  costs  ere  given  in  Table  5,    There  ere  two  sets  of  cost* 
in  the  table  doe  to  the  two  aethods  ot  determining  the  feedaill  investaent. 
Two  rates  were  used,  one  for  the  f  eedaill  ©quipnest  and  one  for  the  building 
at  *h*  sill.     Kansas  2*aed  Milliiur  £xtanala&  uMond.  <»««>/w»«»nM  tkae  tha 
f eedaill  equipaeat  be  depredated  at  a  higher  rate  then  the  building. 
Rates  of  10  percent  and  5  percent  of  lnveotaent  coat  were  applied  as 


slightly  ever  510,000  for  Model  I  to  nearly  **»5t000  for  Model  IV  for  the 
"designed"  feedaill*    The  range  is  greater  for  the  "saaplc"  feedaill  invest* 
seat  as  it  extends  frcra  ever  S9,000  to  nearly  $*7»00C.    Costs  per  heed  per 
day  in  this  latter  investaent  cost  decreases  from  $.01033  for  Model  I  to 
S.00652  far  Model  XV  when  eporsttag  at  a  e&paclty  of  100 


Maintenance  and  repair  coats  for  investment  itaas  ether  than  aacl  Jewry 
asd  equipaent  and  the  feedaill  eqjuipaent  ware  considered  to  be  a  function 
of  tine  rather  them  use.    Actually  maintenance,  repairs  and  depreciation 
are  closely  related.    If  capital  investment  items  are  well  eared  for  asd 
kept  is  good  shape,  their  length  of  productiveness  will  be  anhsnssd.    Hence, 
the  depreciation  rates  seed  would  be  lower  than  if  the  itaas  were  tended  with 
less  care  but  this  say  necessitate  higher  aaiateasnce  sad  repair  oiqpoadt tares, 
la  conjunction  with  the  straight  line  method  of  detcrol&lsx  ilsiiiailcllss 
costs,  aoraal  nnlstoassac  asd  repairs  were  'fluent,    A  rats  siadlar  to  that 
used  in  other  related  studies  of  two  percent  nnnuwlly  was  applied  to  the 


33 


I 


I 


| 

I 


■ 

8 


8 


tf\ 


J 


I 


,     O 


a 


5.. 

■HO© 

:*    «    4) 


S3 


I 

4* 

HI 


*  t  R  §  §  &  i 

i  % 


CO         H        4A        <M 


^    S    8    ss  n    [ft 


lf\        C4        IA        O 


& 


if\       IM       ON      NO       O 

H       Jt  • 

O 


3 


• 

VO 


r-l 

o 


§ 


K\ 


i 


£        £ 


• 


I    §    I 


i-< 

*> 

• 
M 

NO 

J" 

KN 


-3"         K\ 


On       On 


$  s  e 

VO        KN       O 


• 

NO 


NO 


O 


O 


o 

o 


v> 


o 


UN       00        tt\       LA       K\       VO 


s 


« 


lf\      o 


o 


ITS       00         tf\        00 


r-t 


.£•        <>J        UN        rvj        ON        K\ 

ON      vo      KN      nj      r\j      o 


i 


g 


1 1 


! 

1 


I 


« 


i  I 

■I 

I 

1 


i 

3 


o      •** 

-  I 


>» 


a 

•xs 

o 

1 


original  lnvestaent  cost  for  those  ltetas  under  consideration.52    Halnte- 
•MM  sad  repair  eoete  for  socfainery  and  equipment  and  the  feednlll  equip- 
neat  ware  ooneiaciod  as  variable  costs  and  will  be  covered  la  a  later 
section.    As  the  degree  of  utilisation  of  a  given  alee  feedlet  is  increased, 
aachinery,  equipnent  sad  feednlll  equipnent  will  he  ased  aore  intensively, 
relative  to  other  capital  investment  iteaa,  thereby  censing  their  salute* 
nonce  and  repair  expenditure  to  ha  aore  of  a  function  of  output  father  than 
tins* 

Maintenance  and  repairs  axpraaaad  la  costs  par  head  par  day  daarsaatd 
an  else  of  the  feedlot  increased  for  both  aaaple  and  "desigtted"  feednlll 
investments*    they  were  lower  far  Models  X,  II,  and  in  and  higher  for 
Model  X?  with  the  "aanple"  feadalli  than  there  aharacterlaed  by  the 
"designed  still*"    Matnisnss  and  repairs  for  the  "aaaple1*  feednlll  capital 
inveataaat  ranged  fron  $.00124  to  $.00100  per  head  per  day  as  the  else  of 
the  feedlot  Increased  fron  2500  to  20,000  head  while  operating  at  100 

percent  capacity,    Table  $  ■aaninli i  the 

for  the  four  aodela. 


Interest  la  a  oast  ttiether  capital  la  borrowed  or  not*    If  it  la 
borrowed,  interest  la  the  payment  to  the  lender.    If  capital  invested  in  a 
cunnnratnl  feedlot  is  not  borrowed,  an  opportunity  coat  is  involved  which 
would  be  the  return  on  this  capital  if  it  ware  invested  In  another  enter* 
prise  of  appraxlaately  equal  risk*    For  the  calculation  of  interest  an  fixed 


^arry  0,  Gillian,  L*  A.  Inner,  and  ft*  D*  Tones rtrtt,  An  jtesnenjr 

Malt  atf  Mntinat1  MUM  Gen  nn^Msni  InH   I  dtti  ll  tefjfi       B 
A,  k.  !nf  ornetSeTCsJe*  lK  3  WS^naPjB^SSTmL  J  the 

University  of  North  Carolina,  April  19(h)   and  King,  ioc.  £&, 
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invsetaetit  la  this  study,  a  rata  af  five  percent  wee  used.33    Sale  aaaaa  to 


b«  la  agreement  with  that  used  la  ooaparable  eoat  ataalaa.3^ 


the  lataraat  rata  woe  applied  to  one-half  tha  initial  investment  of  all 
capital  itaaa  except  land,  la  which  aaaa  It  waa  applied  to  tha  fall  iaveet- 
aaat  coot.  ':     Thla  la  baaad  oa  tho  aeeumptloa  that  tha  capital  iavaataant 


of  a  foadlot  becomes  laaa  aa  tho  f eedlot  ages  baaaaaa  part  of  tha  iavost 
aaat  has  baaa  written  off  aa  depreciation.    Ada  aaaaa  that  ovar  tho  life 
of  thoao  iteme,  tha  inveetaaat  aaa  varied  froa  fall  value  to  xaro.5b 
la  coats  pa#  head  par  day  lataraat  eoata  oa  capital  investment  using  tho 
"sample"  faodalll  investment  ware  M,  .33»  .26,  aad  .24  for  Kodela  I-IV 
respectively  operating  at  full  normal  capacity  (Table  7). 


Property  taxes  include  personal  property  aad  real  aetata 
Indadcd  la  tha  former  waa  all  machinery  end  ©quipaeat  itaaa  aad  the  feseV 
mill  aiyilimeal  investment.    Cattle  wore  coaaldarad  aa  a  variable  eoat  ltea 
aad  taxes  for  them  will  be  dtemieeid  later.    Baal  aetata  included  tha 
faedaill  kiilding,  feed  yards,  fead  storage  facilities,  office,  ahep,  aad 


33Rate  waa  racoaaaaded  ay  Kansas  State  Oniverelty  fata 
•paalatiaaa* 

ah 
John  H.  McCoy,  "Grain  Storage  Policy  with  Particular  Befaraaae  to 
Goat  of  storing  wheat  la  Kansas,"  (uapubllahed  Ph.D.  dissertation, 


sity  of  Wisconsin,  19S5)«  Braaalor,  lee.  dt.i  aad  Henry  D.  Wakefield, 
Tnaaaain  of  Scale  In  Farmer  GperataTcattle  Feedlota,  Kansas,"  (uapa 
limned  Master*  a  dissartatioa,  Kaaaaa  State  ttalversity,  196a) . 


studies  la  which  thla  approach  aaa  been  used  eret     aresalcr, 
ice..  ett.f  pp.  51-525  Jones,  ige..  ait,,  p.  38}  Consumers  Cooperative 
lafiafiltai,  ioc.  oit„,  a,  Baj   MmTUJit  ioc.  cm..,  a,  at. 


praciaaly,  investment  la  aoot  itaaa  would  vary  froa  full  value 
to  acme  salvage  value  but  that  waa  act  considered  la  thla  analysis. 
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Personal  and  real  proparty  taxes  were  determined  by  applying  an 
average  mill  levy  to  estimated  assessed  valuation.  She  average  levy  of 
rural  arwt  for  19&  as  detorc&ned  by  the  Property  Valuation 
it   State  of  Kansas,  mm  50  aills  per  dollar  assessed  valuation 
(one  mill  equals  one-tanth.  of  one  cent).  Rural  real  estate  is  Kansas  for 
the  ysar  1961  was  nitesmi  at  22  percent  of  its  current  valuation*37 
Personnel  of  Kansas  Stats  University  Department  of  Seonondcs  recommended 
it  of  pevsonal  proper Ij  at  33  porcsat  of  current  valuation  for  the 
tine  period.  Similar  to  the  derivation  of  interest,  the  current  vlue 
of  real  and  personal  property  is  one-half  of  the  initial  investment  of  all 
items  except  land.  Sush  provides  an  average  value  of  property  over  tins. 

Total  annual  tax  costs  and  per  head  per  day  tax  costs  for  all 
models  of  both  fssdnill  investment  derivation  are  shows  in  Table  8,  Total 
asawal  tax  costs  ranged  from  a  low  of  S978  for  Model  I  to  a  high  of  %k%W> 
for  Model  IV.  The  costs  expressed  in  cents  per  head  per  day  wars  the  lowest 
for  Models  I,  IX  and  HI  of  the  "sampls"  feedsill  capital  Investsesti  but. 
Model  IV  in  this  category  was  higher  than  Model  XV  of  the  investment  deriva- 
tion designated  as  the  "designed"  feednill. 


Inf omation  concerning  Insurance  costs  was  obtained  from 
insurance  agencies,  there  is  no  set  amount  of  coverage  for  the  perils 
insured  against  nor  premium  rates  for  oommerclal  fe edicts.  In  practice, 
each  feedlot  is  analysed  separately  and  policies  are  written  individually 
according  to  the  location,  value  distribution,  age  sad  typo  of  construction 


37, 
fmmmm^  Ratio  otudy  State  of  Kansas.  (TopokaT 


Property  Valuation  Department,  assort  of  Beal  Bststs 

i,  19G),  p.  2. 
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of  physical  property  and  number  of  — jiIkju—  involved  (payroll  of  employees 
affects  liability  rata).    Therefore,  it  la  difficult  to  specify  general 
rates  that  would  apply  to  a  particular  feedlot.    However,  the 
igsucy  taw  able  to  supply  general  rates  as  a  guide  applicable  to 
the  industry. 

The  insurance  information  supplied  was  eased  tut  the  assuaption  that 
coverage  would  be  on  the  basis  of  80  percent  of  "actual  oash  value"  of  the 
property*    the  perils  considered  to  be  covered  were  fire,  lightning,  and 
extended  coverage.    Extended  coverage  included  wittdntorns,  hail,  rrlTrtim, 
riot,  riot  attending  s  strike,  civil  commotion,  aircraft,  vehicles  and 


The  description  of  the  type  of  property  insured  and  rates  are  as 
follows I 

<1>    physical  property  %diich  includes  all  buildings  end  nost  fssd 
yard  items  except  fences  and  chutes;  net  premium  Sl.^TX  per 
$100  insured, 

(2)  all  feed  and  personal  property  normally  stored  is  buildings  and 
bins  wrl  using  nohUs  agricultural  ■ipljpml  and  11 r  sunt 1 
vehicleof  net  preninn  tlMk  per  S1Q0  insured; 

(3)  fences  and  chutes  that  are  entirely  incenhnstible;  net  prenitta 
•0.256  per  f  100  insured! 

<%)    mobile  agricultural  equipment  not  licensed  for  road  use,  aueh  m 

tractors,  wagons,  etc.j  net  premium  $0.70  p«r  $100  insured; 
(5)    licensed  vehicles  including  feedtrwcks,  pickup  trucks,  etc.,  net 

premium  for  only  liability  Sl6.'t0  per  vehicle. 
Fixed  insurance  costs  excluded  cattle  insurance  and  legal  liability. 
Cattle  insurance  varlss  with  the  number  of  cattle  on  hand  and  legal 
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liability  (both  contractors  and  workmen » a  compensation)  vary  %dth  the 
'■■*  ii  of  employees,    Beth  will  be  considered  wrier  variable  eoete. 
Insurance  eoete  are  euamarlzed  in  Table  9.    They  react  from  e  lew  of  S827 
to  a  high  of  $5»231,    The  per  unit  coate  in  ceate  per  heed  par  day  deoliae 
as  the  alas  of  each  aodel  is  expanded,    they  ere  also  shorn  in  Table  3. 


Wages  of  management  and  office  expenses  were  combined  as  one  cost 
mainly  because  it  was  difficult  to  get  e  distinct  differentiation  of  the  two 
froa  records  of  operators  Interviewed,    In  the  aaaller  corns  erolal  feedlete 
aaay  of  the  duties  of  the  amnntur  include  clerical  duties.    As  the  else  of 
the  lot  increases,  of  flee  work  bisaaoa  sore  rim  nnaawUig  and  "iHltfitaal 
office  help  is  required.    Office  help  in  commercial  feedlote  is  often  em- 
pleyed  em  a  monthly  heals  rather  them  annually . 

Management  end  office  expenses  were  computed  by  ragrceaiw  analysie 
aa  previously  discussed.    Seta  were  obtained  froa  the  sample  foedlots.    The 
•arrelatloa  coefficient,  i,e„  r,  for  this  relationship  was  ,61*6 
(Sanation  22,  Appendix  Table  2), 

The  expenses  for  manegaaaat  and  office  are  wmim-Iuih!  la  Table  10, 
They  contributed  the  greatest  proportion  of  the  total  fixed  cost  items 
for  tide  study, 

TABLS  10,    Managm  ant  and  office  costs  for  four  aodel  commercial  feedlote 


Itea 


II  I        HI  j  IV 

(dollars) 


Aanual  eanagiaiat  end  office 

7,67*  13,151  28te88  «*t0l5 

and  office  costs 
per  head  per  day  ,00853  ,00731  ,00659  .0063$ 


*3 

VABIABL2  C03T8 

Variable  costs  of  ccraetercial  f oeilots  are  costs  which  vary  with  out- 
put. No  variable  costs  would  be  incurred  at  sero  output,  but  these  costs 
seise  ss  soon  ss  there  Is  say  output.  Few,  if  any,  of  the  coot  elements 


involved  In  cosaercial  feedlots  vary  in  ss  exactly  proportionate  manner. 


For  example,  the  coot  of  electricity  for  s  20,000  heed  feedlot  is  not  likely 
to  be  four  tisss  greater  toes  the  cost  for  a  5,000  head  feedlot*  Luspiness 
of  inputs  also  has  ss  effect  ss  the  perfect  variability  of  output.59 
Although  hired  labor  theoretically  con  be  divided  into  ewe  half  or  three- 
fourth  son-units  depending  upon  hourly  eapleyoent,  the  one  nan  ineresent  is 
the  usual  practice. 

Total  variable  costs  nay  increase  at  en  increasing,  decreasing  or 
constant  rate  as  output  increases*  the  ^xe  unit  costs  associated  with  these 
three  types  of  variable  costs  would  thereby  inply  increasing,  decreasing, 
and  const  eat  coate  respectively,  as  output  increases*  All  three  types  of 
rslatlonships  were  experienced  in  this  study  for  various  itsas  of  expense* 

The  variable  costs  encountered  in  this  study  were*  veterinary, 
insecticides,  dues  (fees  md  subscriptions),  trucking  (other  then  cattle), 
maintenance  and  repairs  of  ssehinery  and  equipnent  and  fesdnill*  electricity, 
fuel,  taxes  on  cattle,  interest  on  cattle,  lasuranc«  on  cattle,  liability 
insurance  on  the  feedlot,  death  loss,  and  hired  labor*  Antibiotics  end 
feed  additives  were  net  included  in  this  study  as  they  vers  considered  to 
be  feed  slsnsnts  and  this  analysis  is  confined  to  non-feed  costs* 


38&sun,  Faris,  and  Vslkup,  igc,*  £&.,  p*  19« 
™Bressier»  loo,  cit..  p.  2k» 


MiacellaueottB  expenses  such  en  telephone  awl  bedding  we  of  relatively 
ninor  iattwtanee  on  th«  sample  feedUtn  and  were  excluded  from  this  study. 
Buying,  selling,  and  tracking  oat  tie  are  nonfood  coets  to  the  commercial 
feedlot.  However,  they  eve  eonelderod  en  omesticmahle  nonfeed  eostn  by 
sons  aiaco  they  are  "off"  feedUt  expenses  rather  than  the  conventional 
eontn  usually  associated  with  caasercial  feedlot  firms  end,  therefore,  will 
he  analysed  separately  in  a  later  section. 

Variable  eoate  were  determined  for  the  five  degrees  of  utilisation 
discussed  earlier  (i.e.,  25,  50,  75,  100  and  125  percent  respectively)  for 
each  variable  cost  item.  Veterinary,  insecticides,  dues,  trucking  (other 
them  cattle),  naintsnenee  and  repairs  of  nachinery  and  equipment  end  feed- 
nill  equipment,  electricity,  end  fuel  costs  were  obtained  fron  the  survey 
data  of  sampls  feedlots.  For  each  of  those  items,  records  were  obtained 
for  the  year  1961.  the  amount  of  ouch  expense  could  be  obtained  directly 
fron  entries  in  the  operators*  records. 

These  coats  were  adjusted  where  necessary,  to  nake  then  equivalent  to 
full  noraal  capacity  utilisation  (i.e.,  100  percent  capacity),  the  feedlot 
operator  wan  then  naked  to  estimate  the  degree  to  which  each  coot  item  would 
vary  fron  the  snonnt  of  full  capacity  utilization  if  he  operated  at  25 
percent,  SO  percent,  75  percent,  and  125  percent  of  capacity,  thin  particu- 
lar information  was  recorded  on  a  percentage  basis.  For  example,  assume  n 
situation  where  it  had  bean  established  that  at  full  noraal  capacity 
(i.e.,  100  percent)  utilisation,  electricity  SMjunaw  was  $2,000.  las 
«§srator  was  them  asked  to  estimate  the  fraction  (or  percentage  when  this 
facilitated  the  response)  that  electricity  ■fBatanf  would  be  if  he  operated 
st  one-fourth  of  capacity,  one-half  of  capacity,  etc.  These  estimates  were 
based,  where  possible,  en  records  of  previous  cattle  feeding  operations 


*5 
where  varying  degrees  of  capacity  utilisation  were  experienced  by  the  feed- 

Ths  survey  inforsatiou  on  these  variable  cost  iteas  were  suaaarised  by 
aiaple  regresaioa  techniques  to  obtain  average  relationahipa  between  (A) 
the  dollar  ooount  of  an  arpanse  where  operating  at  aoraal  capacity  and 
•lee  of  lot,  and  (B)  degree  of  utilisation  and  coat  for  a  particular  iteeu 

Before  any  attempt e  were  Bade  to  fit  functions  to  tho  survey  data, 
scatter  diagram*  were  studied  to  determine  the  nature  of  the  relatloaahipo 
(i.e.,  linear  or  curvilinear}.  The  observations  indicated  linearity  in 
sash  esse  but  with  varying  slopes. 

Two  equations  were  formulated  for  snob  of  the  7  above  Bentioned 
variable  cost  items.  One  equation  was  utilised  for  estimating  the  dollar 
cost  of  that  itsn  for  each  of  the  four  nodels  when  operating  at  full  naraal 
capacity,  The  second  equation  was  utilised  to  estimate  the  proportion  by 
which  each  Itsn  varied  fron  the  full  capacity  cost  when  a  given  sizo  nodel 
was  operating  at  various  degrees  of  utilisation,  The  coefficients  of 
detersinatlon  (K2)  for  the  second  set  of  equations  vers  hotter  than  for  the 
first  set.  Values  for  S2  in  the  first  varied  from  J*  percent  for  aainte- 
nance  and  repairs  of  machinery  and  ssalpaemt  and  f eednill  to  5*  psreant  for 
veterinary  expenses.  The  range  la  the  second  set  was  froa  apprsxlaately 
y>  percent  for  dues  (fees  and  subscriptions)  to  93  percent  for  trucking 
(other  than  cattle).  Derived  values  for  these  equations  sad  details  are 
given  ia  Appendix  Table  5.  The  equations  are  referred  to  as  A  end  B 
respectively. 

lafcraatloa  concerning  taxes  on  cattle,  Interest  on  cattle,  insurance 
sa  c.ittle,  and  liability  oa  the  feedlot  was  obtained  froa  tax  specialists. 
Teasing  institutions,  and  insuraace  agencies.  Death  leas  was  estimated  by 
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feedlot  simaara  to  average  about  one  percent  of  tha  total  number  of  cattle 
handled.  Labor  requirwaanta  vara  obtained  fro©  tha  survey  schedules*  Tha 
average  snount  of  time  allocatodi  to  oaeh  job  within  tha  feedlot  was 
detareinod.  Total  labor  costs  wore  dataroiaad  by  applying  rates  appropriate 
to  Kansas  conditions. 


VatarlBary  ooats  wars  oaa  of  the  two  variable  cost  items  that 
slightly  Increasing  por  wait  costs*  The  costs  axpresaed  is  cants  par  head 
par  day  at  100  percent  capacity  ware  23*8,  27.2,  29*1,  and  29*7  respectively 
for  the  foar  —dale.  One  possible  interpretation  of  these  results  is  that 
as  feedlot  size  increases*  not  only  are  eoro  veterinarian*  needed,  but 
slso  ones  that  are  sore  <fia11f1ed.  Annual  veterinary  easts  are  shown  in 
Table  11. 

TABLE  11*— Anm-a  veterinary  costs  for  f our  nodal  uusajruliQ,  f assists 


«:odoi 


Percent  of  capacity  utilisation  ft      i  : 

I          » '    " ■'' ii*i««in i  1 1  i* i*i  i  ii      iii  in    1 mi 

(percc-at,  IWOsfS] 

125  5,895  15,161  ,751 

100  2,l*rt  **,888  12,571  21, 

75  1,705  3,886  9,99*  16,975 

50  1,265  2,879  7,fc*  12,576 

25  823  1.&77  ^,827  8,199 


Insecticide  costs  sore  one  of  the  email  ar  variable  costs  In  tarns  of 
dollar  anounts  in  all  feadlots*    As  shows  in  Table  12  insecticide  costs 
ranged  fron  8710  in  Model  I  to  14,651  is  Nodal  IV  while  operating  at  100 
capacity  «> 
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TAILS  12.— Annual  Insecticide  ooste  for  four  nodal 


al  f sedlots 


as 


Percent  of  capacity  utilisation 

(percent) 

125 
100 

75 

50 

25 


363 
710 

595 
236 


MMa 


II 


ni 


(dollar*) 


1,556 
1,273 

no 

70S 

fit 


MS 

2,217 

1,56* 


JL 


IV 


MM 

^,651 
3,619 
2,536 

1,5*9 


teas,  fees,  and  aabocriptions  was  the  aaalleat  ▼ariafcle  coat  itaa  for 
all  i&odela.     Every  feedlot  indicated  acae  costs  for  this  itas.    Table  13 
gives  the  dues,  fees,  and  subscription  costa  for  all  aodals  at  all 
of  utilisation* 


TABLS  13.— Annual  duee,  fees,  and  subscription  costs  for  four  Model 

cial  f eedlots 


Percent  of  capacity  utilisation 


Kodel 


(percent)" 

m 

100 
75 
50 

25 


II  '      HI 

(dollars) 


186 
185 

182 

lol 


337 
335 

330 

523 


761 
756 

751 
7*»5 
7*»1 


IV 


1,2^7 
1,233 

:„:;. 

1,221 

1,213 


TfrlflllMf  <&SfcE  JfeH»  cattle)  gsassss 

■■■  ■  -         -  -■-        -^^^^^^^   w^b^^   ***"wmmm       MsassMasMawMk 

Trucking  (other  than  cattle)  does  not  include  the  trucking  scat  of 
cattle,  but  rather  ereoapassee  priswrily  feed  transporting  costa.    Trucking; 
cattle  cost  is  primarily  a  function  of  feedlot  location  with  respect  to 
buyins-selliag  aarketa  and  sill  be  analyzed  separately.     In  this  study 
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dieeconeaiea  of  scale  were  indicated  with  the  expanse  considered  la  this 
section.  The  par  unit  coata  starting  with  Modal  I  war*  •393*  «MHf  •1*69, 
and  .1*77  casta  par  head  pf  day  at  norsal  capacity.  A  possible  explanation 
far  this  phenomenon  is  that  in  order  to  meet  increasing  total  feed  require- 
aeata  as  alss  increases,  it  say  he  necessary  to  haul  greater  dUtasasa 
with  resultant  Increases  la  cost*  Other  trucking  easts  sra  prassated  in 
Table  1%. 


TABLE  l**.— Trucking  (other  than  cattle)  coats  for  four  nodal  coaaercial 

fcOOlOtG 


■■ant 


Percent  of  capacity  utilisation     t 


:  I    j   II    j   III    j   n 
(percent)  (dollars) 


125  M55  9t771  -4,936  *»2,268 

100  3,535  7,931  20,2*K5  #,308 

75  2,718  6,099  15,565  26,383 

50  1,902  *»,2©7  10,889  18,458 

25  1,085  2t*35  6,21*  10,533 


.Viinfc«minr'»  ead  snssdv  cofitK  j\ir   "ta&iAiwr'i   and  e.u'raant   Jjad.  IIm 

feedaill  are  more  of  a  function  of  use  rather  than  tine.  If  the  feedsill 
is  operated  at  near  sarael  capacity,  aaiataaaaca  and  repair  costs  will  be 
greater  than  if  it  were  operated  at  lass  titan  normal  capacity.  Mnlnteaanne 
and  repair  coots  as  derived  froa  the  surrey  schedules  with  the  aid  of  the 
tan  equations  earlier  discussed  are  given  la  Table  15* 

Aa  a  percentage  of  snshinery,  equlpaent  and  feedaill  imreatsent, 
wsfatananse  and  repair  costs  not  only  increased  tilth  the  degree  of  utilisa- 
tion, but  alao  with  the  alss  of  the  feedlet.  This  la  evident  la  Table  16. 


*9 

TABL<s  13.— Annual  eqiiipnont-nainto 

nance  and 

repair  costs  for  four  nodsl 

feedloto 

e 
e 

Kodel 

PoTCAflt    at    — in><  ■»■»   ytjl-l-rat^M 

1 

•  *■•  ww«*»     VA     w^aMIHv4hlu     Vvl 

;  • 

II                III 

IV 

(pvcint) 

(doilaro) 

125 

5,239 

6,01%          13,788 

22,672 

100 

3,C*1 

5,6*7         12,9*6 

a,288 

75 

2,5%3 

5,280          12,105 

19,90% 

90 

2,6%3 

%,907          11,250 

18,499 

25 

2,**5 

%,5%0          1Q,*I09 

17,116 

TABLS  l6#~J1aintenance 

■gul    ejnene%^e4  ne    itfc4l%M|d^nfe     #^^a    as 

percent  of  nachincry, 

and  f eednill  ltnrentneat  for  four  nodal  coassercial  f eedlo ta 

t 

i 

Kodel 

Pare  ant  of  (iiaaiil  1 1  nMi4*>*i«> 

I 

«  *»*^»^w«»    w»     vninuAM     w  V* 

!  i 

II                III 

J       0 

(percent) 

(percent) 

125 

<*.8 

5.%               7*2. 

7.8 

100 

M 

5a           M 

•*§              6,3 

7.3 

75 

*.3 

V- 

50 

4.0 

%.%              5.9 

6.% 

25 

3.7 

%a          %* 

5.9 

BsnteJsitar  ftato 

Slectricity  plays 

en  inportant  role  is  the  operation  of  a  econercial 

f  eedlo t.    Its  najsr  use 

liea  in  the 

!  functioning  of  the  feednill  end  in  the 

utilisation  of  tho  watej 

?  distribution  system. 

Anong  esriahle  costs 

it 

ranks  about  ninth  in  annual  dollar  expenditure*,  i.e.,  not  the  soot 

important.     Annual  electricity  oosts  varied  fron  S1.6S2  for  Kodel  I 

to 

310,55**  for  Model  If  under  nornal  capacity  operation  condition*,     ft 

in  centa  per  head  per  day,  electricity  cost*  varied  fron  a87  to  a1 

*7  for  the 

sane  nodela  operating  under  the  nw 

e  capacity  levels.     Electricity  costs 

50 
ar*  given  In  Table  17. 
f AHL&  17.— •Annual  electricity  costs  for  four  model  commercial  feedlots 


lio&el 


Percent  of  capacity  utilization 


-. 


ii  in      ;      iv 

(percent)  (dollars) 


125  1,912 

100  1,682 

75  1,^53 

50  1,223 

25  99^ 


3,353 

7,388 

12,000 

2,9^9 

6,%98 

10,55* 

2,5*8 

5,6l* 

9,119 

2,lM» 

*,72* 

7,673 

1,7*3 

3,8*0 

6,237 

Although  higher  than  electricity,  fuel  costs  were  still  not  a  major 
variable  coat  ites.    Gasoline,  oil,  and  dieael  fuel  are  need  priaarily  by 
the  feed  trucks,  standard  trucks,  and  tractors,    fuel  costs  are  ansnariaod 
in  Table  lS.    Fuel  coats  in  cento  per  head  per  day  for  the  four  models 
operating  at  full  normal  capacity  amounted  to  ,330,  .277,  .246,  and  .237 
respectively. 

TAI&K  l8.~- Annual  fuel  costs  for  four  modal  commercial  feedlots 

Model 

of  capacity  utilization  \ .  '       ■■' 

I  II  in 


IV 


JL 


t  t 
(percent)                                                           (dollarsT 

125  3,*82  5,8*10  12,1*6  19,993 

100  2,968  *,979  10,610  17,0** 

75  2,*52  *,113  8,76*  14,078 

50  1,938  3,251  6,928  11,130 

25  1,625  2,590  5,093  8,l8l 


Cattle  are  considered  as  personal  property.  The  same  rates  that 


were  used  in  obtaining  fixed  tax  costs  were  applicable  in  obtaining:  tax 
coats  for  cattle.    The  cattle  were  nasumirt  to  be  asaesaad  at  one-third  of 
current  value  and  a  tax  levy  of  50  mills  per  dollar  assessed  valuation  mm 
utilised.    Feeder  cattle  were  assumed  It  be  between  one  and  two  years  of 
age  ana  were  valued  at  $150  per  animal. 

JSssentially  there  are  two  alternatives  in  which  cattle  can  be  reported 
for  taxation  in  Kansas.    One  is  the  number  of  cattle  in  the  feedlot  as  of 
January  1.    The  other  is  the  average  monthly  inventory  of  cattle  for  the 
tax  year.    Since  it  wan  assumed  that  each  nodal  feedlot  would  be  operated 
at  a  consistent  level  of  capacity  for  the  entire  year,  there  was  no  pre- 
ference of  alternative.    The  average  number  of  cattle  in  the  feedlot  for 
the  year  would  always  equal  the  number  of  cattle  in  the  feedlot  at  one 
tine. 

Taxes  on  cattle  was  an  important  variable  cost  item.    Total  annual 
tax  costs  are  given  in  Table  19.    On  a  per  unit  basis  (e.g.,  per  head) 
taxes  on  cattle  do  not  vary  with  scale  of  operation,  nor  with  degree  of 
utilisation  of  a  given  sine  feedlot. 


TABLE  19.«--ABnual  tax  costs  for  cattle  for  four  model  commercial  feedlots 


Percent  of  capacity  utilisation 


iiouel 


: 

: 


(percent) CdcTIaxsT 

125  7,813         15,625  57,500  62,500 

100  6,250  12,500  30,000  50,000 

75  *»,688  9,375         22,500  37,500 

50  3,125  6,250  15,000  25,000 

25  1,563  3,125  7,500  12,500 
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tax  coats  were  calculated  by  the  following  equation: 
y  m  a  b  c  d 
where*  y  •  annual  tax  cost 

a  «  current  value  of  cattle  ($150) 

b  *  number  of  cattle  fed  (varies  with  scale  and  degree  of 

utilization) 
c  ■>  aasssed  value  of  cattle  ( .33)  an 
d  *  tax  levy  per  dollar  assessed  valuation  (50  mills)* 


SB  Cattiit 

Cattle  are  usually  insured  under  a  policy  calling  for  the  values  of 
the  number  of  eattle  on  hand  each  month*  Since  the  owners  of  the  cattle 
are  responsible  for  eattle  insurance,  this  enables  each  to  pay  only  for  the 
actual  exposure  on  hand.  For  purposes  of  this  study,  it  was  nswnsn  it  that 
the  feedlot  would  be  filled  at  a  consistent  capacity  level  for  the  entire 
year  regardless  of  who  owned  the  cattle*  Therefore,  the  monthly  charge 
was  Multiplied  by  12  to  obtain  an  annual  charge*  Information  provided  by 
independent  insurance  agencies,  referred  to  in  a  previous  section  indicated 
that  the  monthly  rate  was  subject  to  variation,  depending  upon  particular 
feedlota  under  consideration*  If  the  feedlot  was  relatively  free  from  a 
flood  area,  major  highway,  etc*,  it  was  in  contention  for  a  good  merit 
rating  and  the  higher  the  rating  the  lower  would  be  the  insurance  rate* 
A  rate  of  S*0?  per  month  per  $100  insured  was  used  for  purposes  of  this 
study*  The  perils  considered  to  be  covered  were:  (1)  death  or  destruction 
reuniting  from  fire  and  lightning,  windstorm,  cyclone,  tornado,  hail, 
earthquake,  flood,  etc.,  and  (2)  theft*  Sash  animal  warn  considered  to  be 
insured  for  5150* 
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Per  unit  insurance  coats  (in  cents  per  head  p*r  day)  were  constant 
at  .35  for  all  models  operating  at  all  capacities.  Annual  insurance  costs 
on  cattle  are  given  in  Table  20.  They  were  derived  from  the  following 
•qpatiom 

where,  y  a  total  annual  insurance  cost, 

a  -  insured  value  of  animals  (>150) 

b  -  insurance  rate  for  12  months  ($.07  x  12  «  3.3t)  per  $100 

insured  valuation 
c  ■  number  of  cattle  fed  (varies  with  scale  and  degree  of 

utilisation) 


d  -  5100 
TikBLE  20.— Annual  insurance  coats  on  cattle  for  four  model  comaarcial  feedlots 


Percent  of  capacity  utilization 


Model 


;  *   ; 

(percent)  (dollars) 


ii  ;   in     iv 


125  3,938  7,8?5  18,900  31,500 

100  3,150  00  15,120  25,200 

75  2,563  ^,725  11,3*K>  18,900 

50  1,575  3,150  7,560  12,600 

25  fit  1,575  3,780  6,300 


Interest  on  Cattle  jtoeass 

Interest  on  cattle  investment  Bade  up  the  largest  variable  coot  item 
in  this  study  comprising  eppro2dflia.tely  32  percent  cf  total  vfxiabla  costs 
when  the  feedlot  was  operated  at  100  percent  capacity*  Impressed  on  a  per 
unit  basis,  interest  exemplifies  a  constant  cost.  Interest  costs  wore 


calculated  by  applying  a  rata  of  6  percent  to  an  estimated  value  of  $150 
for  each  animal.  The  annual  interest  coete  as  shown  in  Table  21  vera 
determined  by  the  equation 
y  «  a  b  c 

vhere,  y  ■  total  annual  interest  coat 

a  m   estimated  value  of  each  animal  ($150) 
b  -  number  of  cattle  fed  {varies  with  scale  and  degree 
of  utilization) 


c  a  interest  rate  (6  percent). 


TAILS  21,— Annual  interost  on  cattle  costs  for  four  model  commercial  feedlots 


Percent  of  capacity  utilization 


Model 


]     ii   |  ni     iv 

-  I    I   L      ■   ■  *  *         |     _         *  ' 

(percent)  (dollars) 


125  23,125  56,250  135,000  225,000 

100  22,500  1*5,000  108,000  130,000 

75  16,875  33,750  81,000  135,000 

50  11,250  22,500  5^,000  90,000 

25  5,625  11,250  27,000  *»5,000 


y«adlnt  T.l«MHfe»  ^TliHMt  IWMt 

Most  commtrci.d  f eedlot  insurance  policies  include  what  is  referred 
to  as  less!  liability  and  workmen* s  compensation  coverage.  Both  were 
eoneidered  am  variable  costs  since  the  rates  were  charged  for  each  5100  of 
payroll.  They  were  combined  in  this  analysis  to  comprise  the  total  feedlot 
liability  insurance  cost. 

Legal  liability  is  mads  up  of  two  major  divisions,  bodily  injury  and 
property  damage.  Indicated  below  is  the  coverage  Inritusert  and  the 
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applicable  rate: 

(1)  bodily  injury  includes  150,000  for  each  person  plus  $10,000  for 
each  accident; 

(2)  property  dosage  includes  $25,000  for  each  accident ; 

(3)  rate  was  ,395  for  each  1100  payroll, 

workmen's  compensation  covers  the  statutory  liaits  set  by  the  State 
Compensation  Bureau,    The  rate  is  $1.40  for  each  £100  of  payroll. 

Annual  feedlot  liability  insurance  extended  from  1228  for  Model  I 
epcvHiig  at  25  percent  capacity  to  $1,7*11  for  Model  IV  while  functioning 
at  125  percent  capacity  (Table  22)  • 

TAILS  22.— Annual  legal  liability  insurance  costs  for  four  nodal  eoamereial 

feedlota 


Percent  of  capacity  utilisation 


III  IV 

(percent)  (dollars) 


1 

: 

L! 

290 

5* 

274 

517 

259 

(a? 

aM» 

*»» 

228 

tig 

;:odd 


125  290  ?*  1,230  l,74l 

100  274  517  1,163  1,648 

75  259  *$9  1,097  1.554 

50  244  459  1,032  1,462 

25  228  429  965  1,368 


Heath  lose  was  estimated  at  one  percent  of  the  number  of  cattle  fed. 
This  oorr espouse  to  the  average  level  obtained  fron  the  sample  feedlots. 
The  value  of  each  animal  wan  ■smsniil  to  he  S150, 

Several  easuaptioas  in  this  study  with  respect  to  tine  periods  were: 
(1)  each  feedlot  was  to  be  operated  360  days  annually,  and  (2)  each  aninal 
was  to  be  fed  for  a  period  of  140  days.    This  was  based  an  an  average 
turnover  of  2,57  for  coanercial  feedlots  as  obtained  fron  the  sample 
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feedlots.  These  assumptions  are  relevant  ic  the  determination  of  costa 
anasciated  with  death  loaa.  Annual  death  loss  coats  can  be  explained  by 
the  equation  y  *  a  b  c  d 

utoera,  y  *  total  annual  death  loaa  coat, 

a  a  number  of  cattle  fed  at  a  given  time  (varies  with  scale 

and  degree  of  utilization), 
b  «  turnover  (2.5?) , 
c  a  value  of  each  animal  (£150),  and 

d  a  percent  of  cattle  subject  to  death  loaa  (one  percent), 
finuual  death  loaa  coats  which  are  shown  in  Table  23  were  the  third 
moat  expensive  variable  coat  iters.  They  were  $9,633,  319,275,  $it6,260, 
and  577,100  for  the  four  aodele  starting  with  the  smallest  when  operating 
at  100  percent  capacity.  A  constant  daily  death  loaa  coat  par  head  of 
I .01071  was  obtained  for  each  nodal  at  each  capacity  level. 

TABLE  23.— Annual  death  loas  costs  for  four  nodal  c earner cial  f eedlota 

Model 


Percent  of  capacity  utilization 


(percent)"*  (dollars) 

125  12,<*8  2»,09%         57,825  96,375 

IOC  9,638  19,275         ^6,260  77,100 

75  7,229  1M56         3^,695  57,825 

50  *,8l9  9,638    23,130  38,550 

25  2,i»10  *,8l9    11,565  19,275 


Hired  Labcr  Jxeonec 

Hired  labor  costs  comprised  the  second  largest  variable  coat  item  whan 
the  feedlot  was  operating  at  full  normal  capacity  as  it  was  responsible  for 
20  percent  of  the  total  variable  coat,  these  costa  were  developed  by 
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applying  hourly  wag*  rates  to  estimated  man-hour  requirements  for  the 
jobs:  (1)  feeding,  (2)  food  processing,  (3)  watering,  (*0  observing, 
(5)  tropin  aick  animals,  (6)  manure  and  grain  hauling,  (7)  repair, 
aaintanaaca,  and  aervice,  and  (8)  working  cattle.  The  mrtiir  of  nan-hours 
allocated  to  each  is  given  in  Table  3k,    These  hours  ara  averages  of  all 
feedlots  aa  obtained  from  the  aurvey  achodulaa  and  ouat  be  considered  at 
approximations  since  no  detailed  tine  and  notion  study  wan  conducted. 
Further,  it  ia  difficult  for  feedlot  aanagara  to  draw  arbitrary  linen 
between  various  jobe  aa  there  ia  much  overlapping* 

TAILS  2t.— -Estimated  nan-hours  of  labor  for  four  nodal  connercial  feedlota 


Item 


Modal 


I  l 


(hours) 

.93  1^.00  27.03  ^.30 

T—d  procanaing                  5.01  11.17  17.03  32.38 

Watering                      .99  1.67  7.28  7.W 

ubservin-                        3.80  k,&?  13.63  2C.1S 

Treating  aiok  animals              .66  h.^0  .39  ..A 

Kaanra  and  grain  hauling           k  .13  7.33  21.08  27.62 

Repair,  maintenance  and  service      5.71  6.50  32.13  35.26 

Working  cattle                 Ju^  J^  V»tfo  4,96 

Total                       31.2*  55.01  139.31  199.20 


the  total  auaber  of  hours  for  each  modal  divided  by  the  number  of 
in  each  warning  day  (10  hours  per  day)  provided  information  aa  to  the 

total  number  of  laborers  per  modal.  For  example.  Modal  I  would  require 

3.124  laborers  or  3f  atane  mam  in  considered  an  a  discrete  input. 

Similarly  6,  lh,   and  20  laborera  would  be  required  for  Hodola  II,  III,  and 

IV. 


58 

Applying  hourly  rates  of  Si. 75  for  feedmill  tor  mm  and  11.25  for  all 
other  ec-.ployeea,  labor  costs  at  full  Borstal  capacity  for  all  models  wars 
determined.  Sash  model  was  as  bush  A  to  haws  oaa  feedmill  foreman  who  was  in 
charge  of  the  operation  of  the  feedmill.  Costs  at  levels  other  than  100 
percent  or  nornal  capacity  were  determined  by  the  regreesion  equation 
discussed  earlier,  (ivquation  B,  Appendix  Table  5)  Annual  labor  costs  are 
shown  In  Table  25.  Labor  costs  per  bead  per  day  were  $0.01700,  J0.01600, 
10.01500,  sad  S0.01275  for  Models  I-IV  respectively. 

TABLE  25.— Annual  total  hired  labor  coats  for  four  nodal  commercial  feedlots 

Model 


Percent  of  capacity  utilisation 


I    :     U   *    III       IV 
(percent)  "     (dollars) 


125  16,172  30,442  68,494  97,035 

100  15.300  28,800  64,800  91,800 

75  14,428  27,158  61,106  86,567 

50  13,571  25,5*6  57.478  81,427 

25  12,699  23,904  53,78V  76,194 


AvawaicosT  soatiohships 

Total  costs  arc  the  sua  of  fixed  and  variable  costs.  Total  costs  are 
presented  in  Appendix  Table  6  for  all  models  at  all  levels  of  plant  utili- 
zation for  both  sources  of  feednlll  costs.  Since  a  better  understanding  of 
the  cost  structure  of  commercial  feedlots  can  be  obtained  from  per  unit 
costs,  n  common  divisor  had  to  be  incorporated.  In  the  cattle  feeding 
industry  there  are  numerous  indexes  e.g.,  costs  per  day,  costs  per  head, 
costs  per  head  per  day,  costs  per  pound  gain,  etc.  In  this  study  only  the 
unit  costs  of  per  head  per  day  and  per  pound  gain  were  analysed  since  they 
appeared  to  be  the  ones  In  which  the  industry  is  most  concerned. 
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In  determining  costs  per  head  per  day,  total  annual  costs  were 
divided  by  the  aaaaal  number  of  aniaal  days.  Animal  days  can  be  computed 
eeveral  Maya:  (1)  it  la  the  product  of  the  number  of  cattle  on  feed  as  any 
given  day  and  the  number  of  daya  the  yard  la  operated  annually,  providing 
a  ooaataat  nuaber  of  head  are  on  feed  at  all  tinea.  Aa  an  illustration, 
for  Model  I  the  aniaal  daya  at  nornal  capacity  would  be  2,500  head  x 
360  daya  ■  900,000,  (2)  The  alternative  method  takes  into  consideration, 
at  least  acre  explicitly,  the  feedlot  turnover.  It  la  the  product  of  the 
nuaber  of  cattle  on  feed  on  a  given  day,  turnover,  and  nuaber  of  daya 
aniaal  la  fed.  For  Modal  I  again,  total  aniaal  daya  at  normal  capacity 
would  be  2,500  head  x  2.57  x  UK)  daya  a  900,000. 

The  common  divisor  whan  considering  cost  per  pound  gala  warn  the 
of  pounds  of  gala.  Information  obtained  from  the  aaaple  feed  yards 
Indicated  aa  average  of  2.72  pounda  per  head  par  day  and  the  feeding  period 
meat  commonly  reported  warn  approxtaately  1*K)  daya.  Utilizing  this  informa- 
tion a  total  gala  ef  5&1  pounds  per  animal  for  the  feeding  period  in  each 


aadal  woe  determined.  The  products  of  this  figure  and  the  number  of  cattle 
fed  annually  la  the  total  number  oT,  gain  produced  annually. 

Average  Total  Costs  Per  Read  Par  Day 

Average  total  non-feed  coata  per  head  per  day  for  each  of  the  four 
medcle  of  both  f  eodetill  investment  derivations  arm  summarised  la  Table  26 
and  illustrated  in  figure  3.  Table  27  gives  the  nuaber  of  cattle  fed 
annaally  for  the  four  models  at  all  levels  of  utilisation  ■amualnfc  a 
turnover  of  2.57.  The  degrees  of  utilisation  were  need  to  locate  five 
points  on  fee  ehort-run  cost  curve  of  each  feedlot.  These  five  points 
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were  connected  with  a  continuous  curve  indicating 
points* 


spproadsate  internediate 


TABLE  26, 


of  non-feed  costs  in  cents  per 


bead  per  day  for  four 


Percent  of  capacity  utilization 

1 

Model 

* 

. 

• 

II 

j 

III 

IV 

« 
• 

U  |  .;  r.t, 

■■  -:■.:; 

feedmill 

(cents) 

125 

9.7 

9.2 

8.9 

8.7 

100 

10.6 

10.0 

9.6 

9.2 

75 

12,1 

11.4 

10.7 

10.3 

50 

15.0 

14.0 

13.1 

12.5 

25 

24.0 

22.0 

20.1 

18.9 

Designed  f eedoill 

(cents) 

125 

9.8 

9.5 

8.9 

8.5 

100 

10.7 

10.3 

9.6 

9.2 

75 

12.3 

11.7 

10.8 

10.2 

50 

15.4 

14.6 

13.2 

12.4 

25 

24.7 

23.1 

20.4 

18.7 

TAHL&  27.— Total  number  of  cattle  fed  annually  four  node!  cosserolal  feedlots 


Percent  of  capacity  utilization 


i'odel 


III 


TSZbcrT 


IV 


(percent) 
125 

100 
75 
50 
25 


8,051 
6,425 
4,819 
3,213 
1,606 


16,063 

12,850 

9,638 

6,425 

3,213 


38,550 
30,840 
23,130 
15,^20 
7,710 


.250 
51,400 
38,550 
25,700 
12,850 


It  is  apparent  that  degree  of  utilization  ass  a  pronounced  influence 
es  unit  costs.    Casts  declined  substantially  as  fecdlot  utilization  was 
expanded  fres  25  percent  capacity  to  125  percent  capacity  for  all  sodsls. 
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In  Model  I,  coot*  decreased  from  2k, 0  cents  per  head  per  day  at  25 
percent  capacity  utilization  to  9.7  ceuta  at  125  percent  utilization  for 
the  "sample"  feedaill  investment  situation.  The  cost  decline  for  this 
sane  model  with  the  "designed'1  feedaill  ranged  from  2^.7  to  9.8  cents  per 
head  per  day. 

The  most  substantial  cost  leclino  for  each  model  occurred  when  plant 
utilisation  was  increased  from  25  percent  to  50  percent  of  capacity. 
Costs  continued  to  decline  for  each  model  up  to  125  percent  of  capacity, 
but  the  rate  of  decline  tapered  off  as  degree  of  utilization  increased. 

Kneh  short-run  average  total  cost  curve  exhibits  a  declining  trend 
throughout  its  entire  length.  The  usual  theoretical  presentation  of  short 
ran  average  total  cost  curves  depict  then  as  S-shaped.  In  this  study  it 
van  expected  that  unit  cost  would  tend  to  rise  beyond  100  percent  utiliza- 
tion of  a  given  size  feedlot  but  such  was  not  the  case.  There  are  several 
possible  explanstiona  for  this  apparent  depsrture  frcn  expected  cost 
behavior.  It  is  possible  that  feedlot  managers  misinterpreted  the  concept 
of  capacity  an  explained  by  interviewers.  Another  sensibility  is  that 
feedlot  operators  attempt  to  attain  a  degree  of  flexibility  by  providing 
sons  extra  capacity  in  what  they  consider  to  be  noroal  capacity. 

Scale  of  Operation 

Economies  of  scale  were  determined  by  constructing  a  curve  tangent 
to  the  individual  short-run  cost  curves.  In  this  study  the  economies  of 
scale  curve  was  tangent  st  the  low  point  of  each  short-run  curve.  Again, 
thin  does  not  conform  to  the  usual  illustration  of  the  relationship  between 
the  two  types  of  curves  (pointed  out  in  an  earlier  section)  but  the  ssmpls 


$5 

40 
has  been  observed  1a  other  empirical  analysis, 

data  indicate  that  aoae  economies  nay  be  obtained  in  the  coamer- 

cial  feedlot  industry  as  size  of  feedlots  increase,  at  least  within  the 

range  covered  in  this  study.  Per  unit  costs,  expressed  as  cents  per  head 

per  day,  declined  from  10,7  for  Model  I  to  9.2  for  Model  IV  whom  operating 

at  noroal  capacity  (100  percent)  for  the  "designed"  feedoill  investments. 

This  indicates  a  unit  cost  savings  between  the  largest  sad  smallest  feedlot 

"sample"  feednill  data  wars  used  (top  part  of  Table  26).  While  seas 
of  scale  are  indicated,  it  is  apparent  that  the  degree  of  utiliza- 
tion of  a  given  size  lot  any  have  considerably  greater  effect  on  unit  costs 
than  size  of  operation • 

In  a  previously  mentioned  California  commercial  feedlot  study, 


of  scale  appeared  more  pronounced  between  the  largest  and  smallest 
plants  whan  operating  at  100  percent  capacity  than  they  were  in  this  study* 
In  that  study,  the  non-feed  cost  for  the  smallest  lot  (3,760  head)  was 
7.19  cents  par  head  par  day  while  the  largest  (22,560  head)  dipped  to  5.57 
cents.  Although  it  is  difficult  to  pinpoint  the  exact  reason  for  the 
substantial  cost  differences  between  the  largest  and  smallest  feedlots  in 
the  two  studies  (i.e.,  whether  it  was  due  largely  to  the  increasing  per  malt 
oasts  of  some  of  the  variable  cost  items  in  this  study  or  for  sons  other 


Baum,  Faris  and  walkup,  loo,  cjt.t  £•  L.  Beam,  fi.  D.  Riley,  and 
£•  S,  Weeks,  feaanaga*.  of.  Scale  in  the  Operation  of  Can,  and  Tank  KUk 
StcsivtoK  **m.   with  Special  Seference  to  Western  Waahlagton.  Washington 


Agricultural  Experiment  Station  Technical  Bulletin  12  (Pullman:  The 
State  College  of  Washington  of  Agricultural  Sciences,  Kay  195M;  Bressler, 
loc.  cit.t  King,  loc.  cit.j  and  Wakefield,  loc.  cit. 

*»1 
King,  loc.  cit..  p.  301 


»),  the  absolute  difference  with  respect  to  each  pint  between  the 
two  studies  can  be  partially  explained.  The  California  study  did  not  take 
into  consideration  the  eost  of  interest  on  cattle  which  in  this  Kansas  study 
was  the  largest  single  eost  item.  Insecticides,  dues,  sad  trucking  (otter 
than  cattle)  costs  used  in  this  study  were  not  included  in  the  California 
study.  Further,  King  used  s  higher  rats  of  feedlot  turnover  which  npr  sails 
fixed  costs  to  a  greater  extent. 

Average  Total  Cost  Per  Pound  Gain 

Degree  of  Feedlot  Utilisation 

The  derived  costs  per  pound  gain  are  presented  in  Appendix  Table  6  sad 

■luneilsed  in  Table  28.  The  short-run  average  cost  curves  that  correspond 

to  each  of  the  four  models  are  illustrated  in  Figure  k.    The  influence  of 

degree  of  utilisation  is  apparent  fro*  the  tables  and  illustration.  As 

was  true  of  easts  per  head  par  day,  the  greatest  economies  in  costs  per 

pound  gain  occurred  with  the  degree  of  plant  utilisation.  Those  feedlots 

that  can  operate  at  or  near  capacity  levels  have  apparent  cost  economies. 

Although  eost  economies  resulted  as  plant  utilization  was  increased  for  ell 

/■   f 
models,  the  greatest  occurred  as  the  firm  expanded  its  operation  beyond 

25  percent  of  capacity.  At  25  percent  utilization  costs  per  pound  gain  for 

Models  I  and  H  were  approximately  2.5  tlmee  average  total  cost  at  125 

percent  utilisation  end  for  Models  111  and  17  average  total  costs 

nearly  2.2  times  greater  than  those  at  125  percent  plant  capacity. 

lbs  average  total  coat  curves  for  the  four  nodals  are  of  the 

general  shape  as  those  date  rained  on  a  cost  per  head  per  day  basis.  The 

reasons  for  such  are  expalined  in  the  same  manner  as  was  the  situation  when 

costs  per  mead  per  day  were  analysed. 
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TABLE  28.— Summary  of  noa 

-feed  coats  in  cents  pe 
cossercial  feedlota 

r  pound  gala  for  four  model 

T^  »an  iti  #~   *»»^   ^v^'*^  >i^%4  -#•%»  *»  «-^  1i  , 

Model 

I1     ; 

II      in 

!   W 

(percent) 

Sample  feedsill 
(cents) 

125 
100 

75 

50 

25 

3.6 

3.8 

5.5 
8.8 

3.*       3.3 
3.7       3.5 
*.2       3.9 
5.2      *».8 
8.1      ?.h 

Designed  feedsill 
(cents) 

3.2 
3.8 

M 

7.0 

125 

100 
75 
50 
25 

3.6 
3.9 
(e9 

9.1 

3.5      3.3 

3.8      3.5 
**.3      *».0 
5.*      *.9 
8.5      7.5 

3a 

3.* 

3.8 

M 

6.9 

Scale  of  Operation 

The  analysis  summarized  in  Table  28  and  shown  graphically  in 

figure  k 

shows  that  economies  of  scale  arc  present.  The 

ooosjosigs  of  scale  between 

Model  I  and  Model  IV  are  t 

ears  proaounced  in  thos 

•  models,  employing 

tha 

"designed"  feedsill  when  125  percent  utilization  is  taken  as  a  point  of 

reference.  At  100  percent  they  appear  shout  equal  with  those  of  the  "sample" 

feedsill.  At  normal  (i.e, 

.,  100  percent)  capacity  non-feed  costs  for  the 

"designed"  feedsill  sodels  declined  frets  3.9  easts  per  pound  gain  for  s 

2,500  head  feedlot  to  %A 

cents  for  s  20,000  head  operation— a  decline  of 

one-half  cent. 

The  rate  of  cost  decline  as  sise  of  feedlot  increases  appean 

j  to  be 

relatively  uniform  throughout  the  range  encompassed  in  this  study. 

While 

the  rate  of  decline  sight 

be  arbitrarily  classified  as  relatively  small,  in 

▼lew  of  possible  variations  in  actual  lot  to  lot 

operations,  there 

is  so 
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clear  Indication  that  costs  are  tending  to  level  off.  Presumably  some  further 
economies  could  be  gained  by  eizes  larger  than  envisioned  in  this  study 
but  this  analysis  is  not  designed  to  sake  such  projections. 

surma,  siuma,  and  tjhjckimo  cattle  costs 

this  section  presents  a  description  of  those  non-feed  cost  itsss  that 
are  usually  considered  to  be  apart  from  the  actual  feedlot  entity.  They, 
are,  nevertheless,  non-feed  costs  in  addition  to  those  presented  in  pre- 
vious sections.  These  costs  are  show  in  Appendix  Table  7  for  all  levels  of 
utilisation.  Sinilar  to  the  other  non-feed  coots,  the  unit  costs  of  cents 
per  head  per  day  and  cents  j?9r  pound  gain  were  determined. 

Buying  and  selling  costs  were  supplied  by  those  feedlots  sampled. 
Regressions  of  an  identical  nature  as  those  used  in  determining  some  of 
the  other  variable  costs  were  utilised.  Their  statistical  values  are  given 
in  Appendix  Table  5.  Total  annual  buying  cattle  costs  increased  with 
output  at  an  increasing  rate  thereby  producing  increasing  per  unit  costs. 
B«yiag  costs  include  such  items  as  travel  expenses  Involved  in  soliciting 
cattle,  commission  charges,  and  all  other  expenses  incurred  in  obtaining 
cattle.  Feedlot  operators  try  to  obtain  as  many  cattle  as  possible  in  the 
near  locality  other  things  being  equal,  in  order  to  minimise  buying  expenses. 
But  as  stars  cattle  are  dan  ended  and  because  of  either  limited  cattle 
supplies  in  a  particular  locality  or  United  contacts  of  feedlot  operators, 
order  buyers  who  are  familiar  with  cattle  markets  in  other  areas  are 
employed.  This  appears  to  be  a  reason  for  increasing  unit  buying  costs. 

Selling  costs  of  those  feedlots  interviewed  shewed  that  as  feedlot 
capacity  increased  total  annual  selling  costs  declined.  As  feedlot  aizs 
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k2 
rsashss1  a  particular  level,  sailing  expenses  asanas  mob  srlstent.    It 


Is  reasonable  to  believe  that  the  larger  commercial  feedlots  do  not  incur 
explicit  selling  costs*  Several  of  the  larger  feedlot  operators  indicated 
that  they  avoid  charges  associated  with  selling  cattle  by  shipping  direct  to 


Trucking  costs  are  largely  influenced  by  the  distance  that  feedlots 
are  located  fro*  feeder  and  finished  cattle  aarkets.  Since  there  was  such 
variation  in  the  trucking  costs  of  those  feedlots  sampled  these  costs  were, 
therefore,  budgeted  in  s  different  meaner  than  those  of  buying  and  selling* 
A  trucking  distance  of  100  a&lea  was  considered  to  be  a  reasonable  average 
distance  froa  feedlot  to  feeder  and  finished  cattle  aarkets.  Many  cattle 
are  shipped  large  distances  while  on  the  other  hand,  many  are  purchased  at 
local  sales.  Trucking  coats  were  computed  by  using  an  original  feeder  weight 
of  TOO  pounds,  a  finished  weight  of  l,08l  pounds  sad  applying  a  shipping 
rate  of  25  cents  per  hundred  weight. 

Buying,  selling,  and  trucking  oattle  costs  are  suaoarised  in  Tables 
29  and  30.  Both  unit  costs  of  per  head  per  day  sad  per  pound  gain  increased 
slightly  with  feedlot  size  at  all  capacity  levels.  Since  per  unit  trucking 
costs  ware  coast  sat  sad  par  unit  selling  costs  decreased  with  increases  in 
feedlot  slae,  the  obvious  reason  for  increasing  unit  costs  of  the  three 
itsas  aggregated  was  due  to  pronounced  increasing  average  costs  incurred  in 
buying  cattle.  The  total  coat  of  buying,  selling,  and  trucking  cattle  wsa 
in  the  neighborhood  of  3  to  k  cents  per  head  per  day  sad  spproxiaately  1.5 
ceate  in  terns  of  coat  per  pound  gain. 


The  regression  equation  used  to  derive  selling  costs  would  have 
produced  negative  results  if  extrapolated  to  a  point  beyond 
but  this  was  considered  illogical. 
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TABLE  29.— Buying,  Balling  and  trucking  cattle  coats  par  head  par  day  1 

four  modal  feedlots 

tor 

Modal 

I                  II                 III 
:               »                     :                     t 

IV 

(percent)                                                             TcentsT" 

125                                          3.7               *U0               k.Z 

100                                       M               <ul               h.3 

75                                       3.8               *>.l              k.3 

50                                       3.9              <*.3              *u5 

25                                       *♦.!              *u6              *.9 

1*1 

^.3 

h.6 
5.0 

TABLE  30.— .Baying,  selling,  sad  trucking  cattle  coats  par  pound  gain 

Model 

[i      ;     n      ;    in     ; 

IV 

IfSMStJ                                                                     (cents) 

123                                        1.*               1.5               1.6 
loo                                     \,k              1.5              i.6 

75                                       Uh              1.5              1.6 
50                                       uk              1.6              1.6 
25                                       1.5              1.7              1.8 

1.6 
1.6 
1.6 

1.7 
1.8 

SUMMARY 

Substantial  changes  are  taking  place  with  respect  to  the  cattle  feed- 

lot  industry  in  fans  as.     Although  commercial  feodlots  were  responsible 

for 

only  16  percent  of  the  finished  settle  in  the  stats  a  decade  ago,  they 

presently  account  for  approximately  ^9  percent.     Kansas  feedlots  have  become 

incraasingly  concerned  with  the  two  objectives  of  this  studyt     (1)  plant 

size  and  (2)  degree  of  plant  utilisation  associated  with  minimum  costs. 

flsur  model  feedlots  with  sizes  of  2,500,  5tO00,  12,000  and  20,000 

| 

head,  respectively,  were  budgeted  for  this  study.     A  stratified  sample  of 
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26  commercial  foedlots  ranging  in  size  from  1,000  to  23*000  head  supplied 
lnfamation  supplemented  with  that  of  university  specialists,  equip»«B* 
dealers  and  lending  and  insurance  agencies  for  determining  the  per  unit 
costs  of  the  four  above  nodels.  Costs  included  capital  investments  (which 
took  into  consideration  both  a  "designed"  and  "sample"  feedraill  so  as  to 
present  a  sore  detailed  breakdown),  conventional  fixed  costs  of  depreciation, 
interest,  etc.,  and  numerous  variable  costs  such  as  veterinary,  electricity, 
etc.  fixed  and  variable  costs  were  totaled  and  converted  into  the  per  unit 
costs  of  cents  per  head  per  day  and  per  pound  gain  for  five  capacity  utilisa- 
tion levels,  these  levels  were  arbitrarily  chosen  ss  being  25,  50,  75. 
100  and  125  percent.  In  reliance  with  information  as  obtained  froa  the 
survey,  it  was  naauand  that  the  feeding  period  would  be  1*K)  days,  turnover 
2.57  sad  the  gain  par  head  would  he  381  pounds. 

The  costs  of  buying,  selling  and  trucking  cattle  were  analysed 
separately  to  show  a  more  direct  comparison  between  "on  and  of f"  feedlot 
costs. 

On  the  basis  of  this  study,  it  wan  found  that  degree  of  plant  utiliza- 
tion is  of  primary  importance  in  the  commercial  feedlot  industry.  With 
respect  to  both  feedmill  investments,  the  bulk  of  cost  economies  for  both 
costs  par  head  per  day  and  per  pound  gain  occurred  when  plant  utilisation 
was  75  percent  of  capacity.  Ins  most  noticeable  cost  decline  resulted  wham 
the  firm  pushed  utilisation  past  25  percent  of  capacity. 

In  contradiction  to  economic  theory,  unit  costs  failed  to  increase 
after  normal  capacity  had  been  reached.  This  may  have  been  due  to  a  mis- 
interpretation of  the  ten  capacity  on  the  part  of  feedlot  operators  or  to 
the  excess  capacity  that  feedlot  operators  provide  in  their  lots  above 
actual  normal  capacity. 
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Kconomiea  of  acale  existed  at  normal  and  125  percent  capacity  for 
both  "sample"  and  "designed"  feedmill  derivations,  although  the  economies 
were  mors  pronounced  in  the  latter  case,  for  example,  dally  non-feed  costs 
per  head  at  125  percent  capacity  utilisation  varied  from  9.7  to  8.7  cents 
for  the  "sample"  fesdaill  and  9*8  to  8.5  cents  for  the  "designed"  one,  thus. 
Indicating  that  larger  feedlots  are  slightly  more  efficient  than  the  smaller 
ones  in  Kansas*  this  Is  also  true  of  other  areas.  For  example,  in  California 
the  larger  lots  "arc  so  efficient  that  operators  who  own  lots  of  <t,000  to 
5»000  head  capacity  are  closing  them  down  and  moving  their  cattle  to  larger 
lota."  *    The  economies  of  scale,  although  small,  did  not  tend  to  taper  off, 
thus,  perhaps  indicating  that  further  economies  could  be  gained  by  sizes 
larger  than  analysed  in  this  study.  However,  this  study  cannot  predict  that 
a  structural  change  in  the  commercial  f ecdlot  industry  similar  to  that  of 
California  will  occur  in  Kansas. 

A  similar  pattern  of  cost  behavior  resulted  when  coats  were  determined 
on  a  per  pound  gain  basis.  At  normal  capacity,  coats  ranged  from  3.9  to  3.k 
cents  for  both  feedmill  investments. 

Buying,  selling  and  trucking  cattle  costs  increased  slightly  with  the 
size  of  feedlots  for  both  average  total  cost  derivations.  Economies  of 
theme  costs  resulted  only  with  increased  degrees  of  plant  utilization. 


3H.  Louia  Hoore,  "Big  Changes  in  the  Beef  Industry,"  Farm  Jsonooics, 

The  Pennsylvania  State  University  and  U.  S.  Department  of  Agriculture 
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APPENDIX  TABLE  7. —Buying,  selling  and  trucking  cattle  costs  for  four  model 

feedlots  operating  at  25  percent  capacity 


Item 


Buying  cattle 
Selling  cattle 
Trucking  cattle 

Total 
Av.  total  cost  per  day 
Av.  total  cost  per  head  per  day 
Av.  total  cost  per  pound  gain 


Model 


II 


III 


(dollars) 


1,446 

706 
7,1*8 

9,300 

25.83 
0.0^133 
0.01520 


5,837 

492 

14,296 

20,625 

57.29 

0. 04583 

0.01685 


18,130 

0 

34, 310 

52, 440 

145.67 
0.04856 
0.01785 


IV 


32,180 

0 

57,183 

89,363 

248.23 

0.04965 

0.01825 


APPENDIX  TABLE  7. —Buying,  selling  and  trucking  cattle  costs  for  four  model 
feedlots  operating  at  50  percent  capacity 


Item 


Buying  cattle 
Selling  cattle 
Trucking  cattle 

Total 
Av.  total  cost  per  day 
Av.  total  cost  per  head  per  day 
Av.  total  cost  per  pound  gain 


Model 


II 


III 


(dollars) 


IV 


2,214 

8,937 

27,759 

49,271 

989 

689 

0 

0 

14,296 

28,592 

68,619 

114,365 

17,499 

38,218 

96,378 

163,636 

48.61 

106.16 

267.72 

454o54 

iay     .O3889 

.04246 

.04462 

.04545 

1       .01429 

.01561  . 

.01640 

.01671 

APPENDIX  TABLE  7. —Buying,  selling  and  trucking  cattle  costs  for  four  model 

feedlots  operating  at  75  percent  capacity 


Item 

• 

Model 

;       1 

:    11 

• 

III 

;      iv 

(dollars) 

Buying  cattle 
Selling  cattle 

2,983 
1,272 

12,037 
886 

37,388 

0 

66,362 
0 

Trucking  cattle 

21,443 

42,887 

102,929 

171,548 

Total 

25,698 

55,810 

140,317 

237,910 

Av.  total  cost  per 

day 

71.38 

155.03 

389.77 

660.86 

Av.  total  cost  per 

head 

per 

day 

.03807 

.04134 

.0^331 

.04406 

Av.  total  cost  per 

pound 

gaxn 

.01400 

.01520 

.01592 

.01620 
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APPENDIX  TABLE  7o — Buying,  selling  and  trucking  cattle  costs  for  four  model 
feedlots  operating  at  100  percent  capacity 


Item 

Model 

I 

11      ! 

III 

i    iv 

(dollars) 

Buying  cattle 

3,747 

15,122 

46,970 

83,369 

Selling  cattle 

1,555 

1,083 

0 

0 

Trucking  cattle 

28,591 

57,183 

137,238 

228,730 

Total 

33,893 

73,388 

184,208 

312,099 

Av.  total  cost  per  day 

94.15 

203.86 

511.69 

866.94 

Av.  total  cost  per  head  per  day 

.03766 

.04077 

.04264 

.04335 

Av.  total  cost  per  pound  gain 

.01385 

.01499 

.01568 

.01594 

APPENDIX  TABLE  7. — Buying,  selling  and  trucking  cattle  costs  for  four  model 
feedlots  operating  at  125  percent  of  capacity 


Item 

Model 

I 

11      ! 

III 

i    iv 

(dollars) 

Buying  cattle 

4,515 

18,222 

56,599 

100,460 

Selling  cattle 

1,836 

1,280 

0 

0 

Trucking  cattle , 

35,739 

71,479 

171,548 

285,913 

Total 

42,090 

90,981 

228,147 

386.373 

Av.  total  cost  per 

day 

116.92 

252.73 

633.74 

1,073.26 

Av.  total  cost  per 

head  per  day 

.03741 

.04044 

.04225 

.04293 

Av.  total  cost  per 

pound  gain 

.01376 

.0148? 

.01553 

.01578 
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The  question  of  reduced  casta  associated  with  size  of  feedlota  is  of 
major  concern  in  the  long  run  as  it  say  implicate  a  structural  change  of 
the  commercial  feedlot  industry  in  Kansas  as  well  as  affect  the  state's 
competitive  position  in  relation  to  other  states.  This  study  was  designed 
to  determine  what  effect  (1)  sice  and  (2)  degree  of  plant  utilisation  has 
upon  non-feed  costs  of  commercial  feedlota  in  Kansas. 

fbttr  model  commercial  feedlota  of  sizes  2,300,  3*000,   12,000  sad 
20,000  head  capacity  were  budgeted  for  this  atudy.  A  stratified  sample  of 
26  commercial  feedlota  ranging  la  size  from  1,000  to  25,000  head  capacity 
supplied  information  supplemented  with  that  of  university  specialists, 
equipment  dealers,  feedlot  managers,  lending  and  insurance  agencies  for 
determining  capital  investments  and  fixed  and  variable  costs  for  the  four 
above  models.  Capital  investments  included,  among  other  things,  a  "designed" 
and  "sample"  feedaill  so  as  to  present  a  more  comprehensive  breakdown  of  the 
mill  components,,  fixed  sad  variable  costs  were  totaled  and  converted  into 
the  par  unit  costs  of  per  head  per  day  and  par  pound  gain  for  five  capacity 
utilization  levels.  These  levels  were  arbitrarily  chosen  as  being  25,  50, 
75#  100  and  125  percent  of  capacity.  In  accordance  with  information  obtained 
from  the  sample,  it  was  assumed  that  the  feeding  period  would  be  1*K>  days, 
turnover  would  be  2.57  and  gain  par  head  would  average  J8l  pounds. 

From  this  study  it  was  found  that  degree  of  plant  utilization  is  of 
primary  importance  in  the  Kansas  commercial  cattle  feedlot  industry.  The 
bulk  of  the  cost  decline  occurred  by  the  time  75  percent  of  plant  utiliza- 
tion had  been  obtained.  The  meat  substantial  cost  decline  for  each  medal 
occurred  when  plant  utilization  waa  increased  from  25  to  50  percent  of 
capes! ty. 


In  contradiction  to  the  usual  theoretical  presentation,  unit  costs 
failed  to  increase  beyond  100  percent  utilisation,  Ihia  was  believed  to 
be  duo  to  either  a  misinterpretation  of  capacity  on  the  part  of  the  feedlot 
operators  or  to  the  possibility  that  these  operators  attempt  to  obtain  a 
degree  of  flexibility  by  providing  some  excess  capacity  in  what  they  consider 
to  be  normal  capacity. 

There  are  indications  that  sane  econosd.ee  of  scale  may  be  obtained  in 
the  commercial  feedlot  industry  within  the  2, 500-20,000  head  range  sneered 
in  this  analysis.  For  example,  costs  varied  from  10,7  for  Model  I  to  9,2 
teats  per  head  per  day  for  Model  IV  for  the  MdesignedM  feedsdll  when 
operating  at  noraal  capacity.  While  the  range  was  snail,  there  was  no 
clear  indication  that  costs  were  tending  to  level  with  variations  is  feedlot 
size.  It  is  reasonable  to  assume  that  further  economies  could  be  gained  by 
aises  larger  than  considered  in  this  study,  but  this  empirical  analysis 
could  not  verify  this  assumption  for  Kansas  feedlots. 

A  cost  pattern  of  a  similar  nature  occurred  when  average  total  costs 
were  determined  on  a  coot  per  pound  gain  basis.  At  normal  capacity,  costs 
ranged  from  3.9  for  Model  I  to  5.k  cento  per  pound  gain  for  Model  IV  for 
both  "designed"  and  "sanpls"  fesdnill  investments. 

ft«ylng,  selling  and  trucking  cattle  eoots  were  analysed  separately  to 
show  a  more  direct  comparison  between  "on  and  off  feedlot  costs.  When 
aggregated  these  costs  increased  slightly  with  the  size  of  feedlot  for  both 
unit  cost  derivations,  Seonomles  of  buying,  selling  and  trucking  cattle 
costs  occurred  only  with  increased  degree  of  plant  utilisation. 


